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PREFACE 


The concept of non associative topological space is new and 
innovative. In general topological spaces are defined as union 
and intersection of subsets of a set X. In this book authors for 
the first time define non associative topological spaces using 
subsets of groupoids or subsets of loops or subsets of groupoid 
rings or subsets of loop rings. This study leads to several 
interesting results in this direction. Over hundred problems on 
non associative topological spaces using of subsets of loops or 
groupoids is suggested at the end of chapter two. Also 
conditions for these non associative subset topological spaces to 
satisfy special identities is also discussed and determined. 
Chapter three develops subset non associative topological 
spaces by using non associative ring or semirings. Over 90 
problems are suggested for this chapter. These non associative 
subset topological spaces can be got by using matrices. We also 


find non associative topological spaces which satisfies special 


identities. Certainly this study can lead to a lot of applications as 
this notion is very new. 
We thank Dr. K.Kandasamy for proof reading and being 


extremely supportive. 


W.B.VASANTHA KANDASAMY 
FLORENTIN SMARANDACHE 


Chapter One 


BASIC CONCEPTS 


In this chapter we introduce those concepts which are very 
essential to make this book a self contained one. However we 
have given references at each stage so that in time of need one 
can refer them. 

We first introduce from [53, 56, 59] the new class of 
groupoids based on which the non associative structures are 
built. 

Throughout this book by a groupoid G we mean a 
semigroup in which the operation is non associative. 


Example 1.1: Let G = {Zjs, *, (3, 6)} be the groupoid of order 
15. It is easily verified * is a closed non associative operation 
on G. 


Example 1.2: Let G = {Zyjo, *, (3, 0)} be the groupoid of order 
19 which is non commutative. 


Example 1.3: Let S = {Z45, *, (6, 6)} be a groupoid of order 45. 
G is a commutative groupoid. 


Thus we can construct using Z, the modulo integers several 
groupoids. 
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G= {Z,, *, (t, s)| t, s € Zn}; (t=s =0 and t =s = 1 alone is 
not allowed) gives a class of groupoids of order n. 
For instance take n = 5 the groupoids using Zs; are 


G, = {Zs, cs (2, 2)} G, aa {Zs, es (3, 3)}, 
G3 = {Zs, * (4, 4)}, G4= {Zs, =; (2, 0)}, 
Gs = {Zs, *, (0, 2)}, Go = {Zs, *, (0, 3)}, 
G; om {Zs, ts (3; 0)}, Gg = {Zs, ee (4, 0)}, 
Go = {Zs, *, (0, 4)}, Gio = {Zs, *, (2, 3)}, 
Gi = {Zs, *, (3, 2)}, Giz = {Zs, *, (3, D}, 
Gis = {Zs, * (4, Sy Gi4 = {Zs, % (2; 4)}, 
Gis = {Zs, *, (4, 2)}, Gis = {Zs, *, C1, 2)}, 
Gi7 - {Zs, wt (1, 3), Gis _ {Zs, By (3, IF, 
Gio = {Zs, *, (2, 1)$, Goo = {Zs, *, (1, 4)} 
and G» i {Zs, mi (4, 1)}. 


Thus using Zs we can get atleast 20 different groupoids. 
This is the advantage of using non associative binary 
operation on Zs; for we can have ‘+’ or x leading to a group or a 


semigroup and nothing more. 


Thus it remains an open problem to find the number of 
groupoids for a given Z,, which are not semigroups. 


For more about groupoids of this type refer [53, 56, 59]. 
In groupoids we can define ideals. 


Let G be a groupoid. A non empty proper subset P of G is 
said to be a left ideal of the groupoid G if 


(i) P is a subgroupoid of G. 
(ii) For all x € Ganda e P, xae P. 


If for x € G anda é€ P, ax € P we call P to be a right ideal. 
If P is simultaneously a left ideal and a right ideal we call P to 
be an ideal of G. 
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Example 1.4: Let G be a groupoid given by the following 
table; 


P = {ao, a2, a4} 1s both a left ideal and right ideal of G. 


Example 1.5: Let G be a groupoid given by the following 
table: 


P; = {ao, a2} and P» = {aj, a3} are only left ideals of G and G has 
no right ideals. 


Next we proceed onto just define the notion of 
Smarandache groupoid. 


A groupoid (G, *) is said to be a Smarandache groupoid if 
G has a proper subset P c G such that (P, *) is a semigroup. 
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Example 1.6: Let G be a groupoid given by the following 
table: 


S; = {0, 3}, So = {1, 4} and S; = {2, 5} are all proper subsets of 
G which are semigroups in G. So G is a Smarandache 
groupoid. 


A Smarandache groupoid G is said to be a Smarandache 
Moufang groupoid (S-Moufang groupoid) if there exist H Cc G 
such that H is a S-subgroupoid satisfying the Moufang identity. 


(xy) (2x) = (x (yz)) x... (M) 
for all x, y, z € H. 
Example 1.7: Let G = {Zjo, *, (5, 6)} be the groupoid. 
G is a S-groupoid infact G is a S-Moufang groupoid. 
We call a S-Moufang groupoid G to be a Smarandache 
strong Moufang groupoid if every Smarandache subgroupoid H 


of G satisfies the Moufang identity (M). 


Clearly the groupoid given in Example 1.7 is a S-strong 
Moufang groupoid. 


Example 1.8: Let G = {Zy, *, (3, 9)} be a groupoid. G is only a 
S-Moufang groupoid and not a S-strong Moufang groupoid as 
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the A, = {0, 3, 6, 9} < G does not satisfy the Moufang identity 
(M). 


We call a groupoid G to be a Smarandache Bol groupoid if 
G has a subgroupoid H such that H is a Smarandache groupoid 
and if for all x, y, z €¢ H we have 


(x *y)*z)*y=x*((y*z)*y) ... (B) 
We call G to be a Smarandache Bol groupoid. 


If every S-subgroupoid H of G satisfies the Bol identity (B) 
then we define G to be a Smarandache strong Bol groupoid. 


Example 1.9: Let G = {Zj, (3, 4), *} be a groupoid. G is a 
Smarandache strong Bol groupoid as every x, y, z € G satisfies 
the Bol identity (B); hence every S-subgroupoid will satisfy the 
Bol identity B. 


Example 1.10: Let G = {Za, *, (2, 3)} be a groupoid. G is a S- 
Bol groupoid and not a S-strong Bol groupoid as we have S - 
subgroupoids in G which does not satisfy the Bol identity B. 


We call a groupoid G to be a Smarandache P-groupoid if G 
contains a proper Smarandache subgroupoid H and the identity 


ih 2 Bau. an. Seal Ge. 9 (P) 
is true for all x, y € H. 


If for every S-subgroupoid H in G satisfies the identity P 
then we call G to be a Smarandache strong P-groupoid. 


Example 1.11: Let G = {Z, *, (4, 3)} be the groupoid. Gis a 
Smarandache strong P-groupoid. 


Example 1.12: Let G = {Zg, *, (3, 5)} be a groupoid. G is only 
a Smarandache P-groupoid and not a S-strong P-groupoid. 
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Let us now define S-alternative groupoid and S-strong 
alternative groupoid. 


Let G be a S-groupoid, G is said to be a Smarandache right 
alternative groupoid if a proper subset H of G where H is a S- 
subgroupoid of G and satisfies the right alternative identity; 


x" y) Sy ax Fr y*y) .-- (ta) 
for all x, y € H. 


We say G is a left alternative groupoid if the proper S- 
subgroupoid H of G satisfies the left alternative identity; 


(x * y) *y=x * (x * y) ... (La) 
for all x, y € H. 


G is a S-alternative groupoid if a S-subgroupoid H of G 
satisfies both the identities (r.a) and (l.a) that is right alternative 
identity and left alternative identity respectively. 


We say G is a S-strong left alternative (right alternative) if 
every S-subgroupoid H of G satisfies (l.a) ((r.a)) for every x, y 
eH. 


Similarly G is a S-strong alternative if every S-subgroupoid 
H of G satisfies both the identities (r.a) and (l.a). 


We will give a few example of this. 


Example 1.13: Let G = {Zj, (5, 10), *} be a groupoid G is 
only a Smarandache P-groupoid and not a S-strong P-groupoid. 


Example 1,14: Let G = {Zj4, *, (7, 8)} be a S-groupoid. G is a 
S-strong alternative groupoid. 


Example 1,15: Let G = {Zj2, *, (4, 0)} be a groupoid. G is a S- 
strong alternative groupoid. 
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Example 1.16: Let G be the groupoid given in the following 
table: 


G is a non commutative groupoid but is a S-commutative 
groupoid for every subgroupoid is commutative. 


Example 1.17: Let G be a groupoid given by the following 
table: 


G is a S-strong right alternative groupoid. 


Example 1.18: Let G be a groupoid given by the following 
table: 
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G is a S-strong left alternative groupoid. 


Now we just recall the definition of S-strong idempotent 
groupoid. 


Let G be a groupoid. G is said to be an idempotent 
groupoid if x” = x for all x € G. 


Example 1.19: Let G= {Z,,, *, (6, 6)} be the groupoid. G is an 
idempotent groupoid. 


Example 1.20: Let G = {Zjo, *, (10, 10)} be the groupoid. G is 
an idempotent groupoid. 


Both the examples 1.19 and 1.20 are S-idempotent 
groupoids. 


Now we proceed onto introduce the notion of finite loops 
from [7, 35, 61]. 


Let L,(m) = {e, 1, 2, ..., n} be a set where n > 3 ; n is odd 
and m is a positive integer such that (m, n) = | and (m — I, n) = 
1 with m <n and e is the identity of L,(m). 


Define on L,(m) a binary operation * as follows: 
(i)e *i =i * e=i forall i € L,(m) 


(ii) ? =i * i=e for alli € L,(m) 
(iii) 1 * j = t where t = (mj; — (m — 1)i) (mod n) 
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for all i, j e¢ L,(m)i#j,i#e, j # e; then L,(m) is a loop under 
the operation *. 
We will give some examples of them. 


Example 1.21: Let Ls(3) = {e, 1, 2, 3, 4, 5} be the loop of order 
6 given by the following table: 


Example 1.22: Let L15(8) be a loop of order 16. Li5(8) is a 
commutative loop. 


Example 1.23: Let Lo(7) be a loop of order 20. 


We call a loop L to be a Smarandache loop if L contains a 
proper subset P such that, P under the operation of L is a group. 


Example 1.24: Let L25(8) be a loop of order 26. 


P; = {e, gi}s gi © Los(8) \ fe} , i= 1, 2, ..., 25 are subgroups 
of L,5(8) of order two. So L25(8) is a S-loop. 


We say a loop L is a Moufang loop if the Moufang identity 
(M) is satisfied for every x, y, z € L. 


A loop L is a said to be an right alternative loop if every x, y 
€ L satisfies the identity (r.a). 


Example 1.25: Let Lj9(2) be a loop. L is a right alternative loop 
of order 20. 
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Example 1.26: Let Ly0(2) is a right alternative loop of order 
30. 


We see in L, the loop L,(2) is always a right alternative 
loop of ordern+ 1. 


A loop L is said to be a left alternative loop if every pair of 
elements x, y in L satisfies the (l.a) identity. 


Example 1,27: Let L27(26) be a loop of order 28. L7(26) is a 
left alternative loop. 


Example 1.28: Let L49(48) be a left alternative loop of order 50. 


Example 1,29: Let L47(46) be a left alternative loop of order 
48. 


There exists one and only one loop in L, namely the loop 
L,(n — 1) which is a left alternative loop [55, 60-1]. 


A loop L is said to be alternative if both the (l.a) and (r.a) 
identity is satisfied by every pair x, y € L. 


We see no loop in L, is alternative. 


For more about the special type of loops please refer [55, 
60-1]. 

Next we proceed onto define the notion of non associative 
semiring and non associative ring. 


To get a non associative ring we can make use of both the 
groupoid or a loop over a ring or a field. 


Let G be a groupoid. R a ring or a field. RG the groupoid 


ring consists of all finite formal sums of the form ya; g,5a€ 


i=l 
R and g; ¢ R, n= |G]; that is number of elements if G. n will be 
finite if |G] = n < 0 and n will be infinite if |G] =n =, 
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We can have infinite groupoids; we will illustrate them in 
the following examples. 


Example 1,30: Let G = {Z, *, (10, —3)} be a groupoid which is 
of infinite cardinality. 


Example 1,31: Let G = {Q, *, (3/5, 17/2)} be a groupoid of 
infinite cardinality. 


Example 1.32: Let G= {((R UD), *, (V3 1, -4D} be a groupoid 
of infinite order. Infact G is a real neutrosophic groupoid. 


Example 1.33: Let G= {(aj, a, ..., a9), *, (3, 0), ai Ee Z, 1 <i< 
9} be an infinite matrix groupoid. 


Let x = (3, 0, 1, 0, 2, 5, 7, 9-1) and y = (4, 2, -1, —5, 0, 0, - 
27, 0) G. 


We see 
x * y = (3, 0, 1, 0, 2, 5, 7, 9-1) * (4, 2, -1, —5, 0, 0, —2, 7, 0) 


{3.44.0 2.1% 0*-5,2 "0,5" 0,7 *—2; 
9 * 7,-1 * 0) 


(9, 0, 3, 0, 6, 15, 21, 27, -3) € G. This is the way * 
operation on G is performed. 


Example 1.34: Let 


G=4/ a, || a € Q; *, (1,—-1/2); 1 <i<5}} 


be the column matrix groupoid of infinite order. 
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A p 
1 —4 
Letx=]| 0 | andy=|-6] €G. 
5 0 
—4 7 


|-4 ire 

am] 1 2 

1*-4 3 
=|0*-6/=| 3 |eG. 

5*0 5 

—4*7| | 7(1/2) 


This is the way the operation * is performed on G. 


Example 1,35: Let 


G=j|a, a, a, ag a; € R; *, (V3, 0); 1 <i< 12}} 


be the matrix groupoid of infinite order. 


Basic Concepts | 19 


a) Ss OT 
LetA=|4 1/¥3 3 0 
Oe <Q. fee 


8 9 3 f7 
andB= |-VJ11 2+ V3 0 VI5 | eG. 


0 0 i941 —J29+5 
2 93. 0 4 

= |4 1/¥3 3 0|* 
iO. Te 


8 9 V3 V7 
=yit 9-498 0 VIS 
0 0. iat (90-5 


3*8 3 *9 0* 3 1*/7 
=|4*-J11 1/J43*(24+V3) 3 *0 o*V15 


0*0 0*0 1*J194+1 —2*-/2945 
a 3 @. 48 
=|4/3 1 3V3 O /eG. 
0 - i 8. a8 


This is the way * operation is performed. 


That is the matrix multiplication is the natural product x, of 
matrices. 
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Example 1.36: Let 


a, a, a; 


G=j|a, a, a,|| ae(RUD,*, (L-21+ 1); 1<i1<9}} 


be an infinite matrix groupoid. 


0 3 2 0 3 2 
LetA=] I 0 -4] andB=| I 0 -4|] €G. 
J2 51 0 J2 31-0 
We now find 
0 3 2 0 3 2 


O*1 3*0 2*4 
=| 1*0 O*141 -4*-2 
J2*I 5I*0  0*0 


H2—-L SI 0 


Now all the groupoids are of infinite order. 


We can have finite order matrix groupoids also. 
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Example 1.37: Let 
a a, 
a: : ; 
G= a € V= {C(Z1), *, (3, 4ir); 1 <1 < 8}} 
ay Ae 
a, ag 
be the matrix groupoid of finite order. 
Example 1.38: Let 
a= {(a1, a2, «+5 ag) | ai € B= {(Zy U I), * (31, 4+ ZI} is 
1 <i<9 bea matrix groupoid of finite order. 
Example 1.39: Let 
a, 


a 
G=)| 2 || ae B= {CZs UD), *, GL 10)}; 1<i< 15} 


415 


be a matrix groupoid of finite order. 


Example 1.40: Let 
G= * || aj € B= {C(Zap), *, (10ig, 0)}; 
1<i< 16} 


be a matrix groupoid of finite order. 


Finally we can also have polynomial groupoids. 
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Example 1.41: Let 


GF {Sax 
i=0 


aie (RUD; *,1(-314+4 V3) } 


be a polynomial groupoid. 


Now we proceed onto give a few examples of interval 
groupoids of both finite and infinite order. 


Example 1.42: Let G = {[a, b] | a, b € B= {Zys, *, (3, 10)}} be 
an interval groupoid of finite order. 


Example 1.43: Let 


G = {[a, b] | a,b e B= (RUD, *, (I, 0)}} be the interval 
groupoid of infinite order. 


Example 1.44: Let G= {([a1, b; | ‘ [a>, bo] main 8 [a7, b7]) | ai, b; E 
B= {(Zio UD, *, (SI, 0)}, 1 Si S$ 7}} be the interval row matrix 


groupoid of finite order. 


Example 1.45: Let 


[a,b,] 


[a,b, ] 


G= a,b) e B={((RUI), *, GI, 2-V71)}, 


[a,;b,;] 


1<i<15}} 


be the interval matrix groupoid of infinite order. 
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Example 1.46: Let 


[a,b, | 
G= 4|[a,b,]] | ai, bi e B={Ze, *, (0, 2)} 1 <i<3}} 
[a,b] 


be the interval matrix groupoid. 


[3,1] [0,3] 
Let A = |[0,2]] and B =| [4,3]| €G. 
1 


[4,5] [2,1] 


[3,1] } | [0,3] 
A*B=|[0,2]| * | [4,3] 
[4.5] {[2.0 


[3,1]*[0,3] 
= | [0,2]*[4,3] 


[4,5]*[2,1] 


[3*0,1*3] 
= | [0*4,2*3] 


[4*3,5*1] 


[0,0] 
=|[0,3]| eG. 
[0,3] 


This is the way operation is performed on G. 
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Example 1.47: Let 


G= ai € B={Z16, *, (4, 0)}, 1 <i < 10}} 


be the super matrix groupoid of finite order. 


Example 1.48: Let 


ai € B={(Zio UD), *, (SI, 0)§, 


Qe sess. Ste |eeiog | 


1<i<24}} 
be the finite super matrix groupoid. 


All properties of groupoids can also be derived for interval 
matrix groupoids and super matrix groupoids. 
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Apart from these groupoids we can also construct groupoids 
using loops which we will illustrate by some examples. 


Example 1.49: Let 


G= a; € L3(8); 1 <i<6}} 


be a groupoid of finite order. 


Example 1.50: Let 


G= * || ape Lys (8); 1 S75.12}} 


be a finite matrix groupoid. 
Example 1.51: Let 
G = {(aj, a2, a3, ..., Ai6) | ai € Lo(8) x Lo7 (26); 1 <1 < 16} bea 


finite matrix groupoid. 


Example 1.52: Let 


G=,|/a, a, a, || a © L,5(8); 1<1<30}} 
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be a finite matrix groupoid. 


Example 1.53: Let G = {[a, b] | a, b € L4(10)} be a finite 
interval groupoid. 


Example 1.54: Let 
[a,,b,] — [a,,b] 


G= : : ai, b; € L9(3); 1 <i < 303} 
[ayo bio] [29,055] 


be a finite interval matrix groupoid. 


Example 1.55: Let G = {Sota bas 


i=0 


a;, b; € L4s(44)}be an 


infinite polynomial interval groupoid. 


We have, using these groupoids (or loops) constructed 
subset groupoids and interval subset groupoids [59, 75] 


Let G be any groupoid, S = {Collection of all subsets of G}. 
S under the operations of G is a groupoid known as the subset 
groupoid. 

Clearly G cS as a proper subset. 


Example 1.56: Let G = {Collection of all subsets from the 
groupoid G = {Z,, *, (4, 0)}} be the subset groupoid of G. 


S is also non associative and of finite order. 
Example 1.57: Let S = {Collection of all subsets from the 


groupoid G = {Z, *, (10, —3}} be the subset groupoid of infinite 
order. 
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Even if we use subsets from loops still we get the subset 
collection to be only a groupoid and not a loop. 


Example 1.58: Let 

S = {Collection of all subsets from the loop L,;(24)} be the 
subset groupoid of the loop. S is S-left alternative subset 
groupoid. 


Example 1.59: Let 
S = {Collection of all subsets from the loop Lo(8) x L2;(11)} be 
the subset groupoid. 


Example 1.60: Let S = {Collection of all subsets from the 
groupoid 


G= 5| a, || a © L27(26); 1 <i<5}} 


be the subset matrix groupoid. 


Example 1.61: Let S = {Collection of all subsets from 
G = {((ai, bi], [a2, bz], ..., [ao, bo]) | ai, bi € B = {Zao, *, (20, 
15)}, 1 <i <9}} be the subset interval matrix groupoid. 


We can define substructure etc [75, 78]. 


Now we proceed onto recall the concept of non associative 
rings and semirings. 


Let R be any ring. L a loop; RL will be a non associative 
ring known as the loop ring of the loop L over the ring R[45-55, 
60-1]. 
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If L is replaced by G a groupoid; RG will be a non 
associative ring known as the groupoid ring of the groupoid G 
over the ring R. 


If R is replaced by a semiring P then PL will be a non 
associative semiring or loop semiring. 


Similarly PG will be non associative semiring known as the 
groupoid semiring. 


We will describe these by some examples. 


Example 1.62: Let RG be the groupoid ring (R - reals) and 
G = {Z, *, (10, 0)} be the groupoid. 


RG is a non associative ring of infinite order. 


Example 1.63: Let 


(ZUTI)G= Sas ai € (Z Ul) and g; € G; |G| =n} 


i=l 


be the groupoid ring of infinite order (Z U I)G is a non 
associative ring. 


Example 1.64: Let T =(Z* U {0%) L35(2) be the loop semiring. 
T is anon associative semiring of infinite order. 


Example 1.65: Let T = ZsL;,(7) be a finite non associative ring. 


Example 1.66: Let P = Z,G where G = {Z5, *, (10, 2)} be the 
groupoid ring. P is a finite non associative ring. 


Example 1.67: Let T = C(Z)7)L23(2) be a non associative ring 
of finite order which is Smarandache right alternative. 
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Example 1.68: Let B = (C U I)L,3(22) be a non associative 
infinite ring which is left alternative. 


Example 1.69: Let B = LL;0(3) where L = 


be the non associative semiring of finite order. 


Example 1.70: Let B =LG where G = {Zp,, *, (10, 4)} and L is 
the lattice as in example 1.69, B is again a non associative 
semiring of finite order. 


Example 1.71: Let B = Z24 G where G = {C(Zs), *, (4iz, 0)} be 
the non associative ring of finite order. 
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For more about these structures please refer [45-55]. 


The notion of subsemirings, subrings, ideals etc. are a 
matter of routine and hence is left for the reader to refer [62, 64, 
77). 


Finally the notion of quasi set ideal topological spaces and 
set ideal subset topological spaces can be had from [72-3]. 


Chapter Two 


NON ASSOCIATIVE SPECIAL SUBSET 
TOPOLOGICAL SPACES USING GROUPOIDS 
AND Loops 


In this chapter we just introduce the notion of subset 
groupoids and the topological spaces associated with them. 
Further using subset groupoid; semivector spaces which are non 
associative. We built topological spaces associated with these 
non associative spaces. 


Thus we see these newly constructed topological spaces 
enjoy the non associative operation. It is important to keep on 
record that this is the first time such non associative topological 
spaces are built. 


We will first describe this situation by some examples so 
that the material in this book is self contained. 


Example 2.1: Let S = {Collection of all subsets from the 
groupoid G = {Z4o, *, (2, 7)}} be the subset groupoid of finite 
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order. Clearly S under the operations of * is non associative and 
o(S) < o, 


Example 2.2: Let S = {Collection of all subsets from the 
groupoid G = {Z7, *, (10, 0)}} be the subset groupoid of finite 
order. 


Let x = {3,2} andy= {5,l} €S 


x*y = 43,0) * 13s 14 
= {3*5.2*53*1,2*1} 
= {13, 3} ..@ 


Take z= {5,2} €S 


(x *y)*z = {13, 10} * {5,2} (using I) 
=413 5, 10*5, 13:7 221072} 
= {130 (mod 17), 100 (mod 17)} 
= {11, 15} ... (A) 


Consider x * (y * z) 
=x *[(5, 1) * (5, 2)] 
=x *[5*5,1*5,1*2,5*2] 
=x * {50 (mod 17), 10 (mod 17)} 
=x * (16, 10) 
= {3,2} x {16, 10} 
= {3 * 16,2. * 16,3-* 10,2 * 10} 
= {13, 3} ... (ii) 


Clearly (i) and (11) are distinct so (x * y)*z# x *(y* z)in 
general for x, y, z € S. 


We see S cannot be given a topological structure using only 
“*° for we need atleast two operations on S. 


So T, = {SU {o}, U, M}, T = {S, v, *} and T, = {Su 
{>}, ©, *} can be given topologies and these will be known as 
special subset groupoid topological spaces. 
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All the three spaces are different and T’, and T) are in 


general non associative. So based on these observations, we 
make the following definition. 


DEFINITION 2.1: Let 

S = {Collection of all subsets from the groupoid (G, *)} be the 

subset groupoid. Let T, = {S U{¢}, UY ry}, T, = fS, * Up and 
= {S=S vu {h, a *} be three sets with the binary 

operations mentioned. 


All the three sets can be made into topological spaces with 
the respective operations. 


T, is defined as the usual subset groupoid topological space 


as on T, only usual union ‘U” and intersection ‘7’ operations 
are defined. 


T. is a special subset groupoid topological space and it is 
non associative with respect to *. 


* . . . . . 
T. is also a non associative subset special groupoid 


OY 


topological space and it is different from T, and T.,. 


We will illustrate all these situations by some examples. 


Example 2.3: Let S = {Collection of all subsets from the 
groupoid G = {Zio, *, (5, 1)} be the subset groupoid. 


T, = {SU {6}, U, Mn}, To = {S, u, *} and T) = {S'=SuU 
{o} , *, A} are three subset groupoid topological spaces which 
are different. 


For take A = {5, 2, 7, 1} and B= {3, 4,9, 0} €S. 


Suppose A, B € T, = {S’, U, o} then 
AUB = {5, 2, 7, 1} U{3, 4, 9, 0} 
= {1, 2,5, 7, 3, 4, 9, 0} 


| 33 
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and 
AQB = {5, 2, 7, 1} A{3, 4, 9, 0} 
= dare in Ty. 


For A,B € T., we get 
AUB ={5, 2,7, 1} U {3, 4, 9, 0} 
= {1, 2, 3, 5, 7, 4, 9, 0} 
and 
A*B ={5, 2,7, 1} * {3, 4, 9, 0} 
= {8,9, 4, 5,3, 0} are in T.. 


T., is different from T, 
Let A,Be T. 
AAB = 45,2, 7,15 M4354, 9) 0% 
=o and 


AY B. = 45, 2,7, 1) * 13,4, 9:0} 
= {0, 3, 4, 5, 8, 9} are in T.. 


T., is different from T’ and T,. Thus we get three distinct 
subset special topological spaces of S. 


It is pertinent to observe these topological spaces T, and 


T., are both non associative and non commutative. 


Let A = {7} and B= {3} € T" (or T.) 
A*B = {7} * {3} 
aa ade 
= {35 +3} 
= {33 sia 


BPA. S437" 473 
mk a 
= {15+7} 
=e oe il 
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Land II are distinct. So T’, and T” are non commutative. 


Example 2.4: Let S = {Collection of all subsets from the 
groupoid G = {Z), *, (3, 6)} be the subset groupoid. 


Let T,, T. and T, be the three distinct topological spaces 
associated with S. 


We see if A = {6}, B= {5} and C= {7} € T,, (or T.) 
(A* By POO}? 25h) 47] 
= 4G” SF Ty 
= {6x3+5x 6} * {7} 
= 410} * {75 
= 408 Ty 
= {6} aah 


Consider A * (B * C) 
= {6} * ({5} * {7}) 
a) ae aS 
= {6} * {15 * 42} 
= {6} * {9} 
=40'* Oy 
= {18+ 54} 
= {0} oe Ol 


We see I and II are distinct so A * (B * C) #(A * B) * Cin 
general for A, B,C € S. 


So the subset topological groupoid spaces are non 
associative in general. 


Example 2.5: Let S = {Collection of all subsets from the 
groupoid G = {Zjo, *, (3, 4)}} be the subset groupoid. 


T,, T and T. are subset special groupoid topological 
spaces of S. 
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Clearly both the spaces T’, and T_ are non associative and 
non commutative but of finite order. 


Example 2.6: Let S = {Collection of all subsets from the 
groupoid G = {Z54, *, (6, 7)}} be the subset groupoid. 


T,, T., and T. are three distinct topological spaces. T’, and 


* . . . . 
Tare non associative and non commutative and of finite order. 


Example 2.7: Let S = {Collection of all subsets from the 
groupoid G = {C(Zj«), *, (8, 8ir)}} be the subset groupoid. T,, 
T., and T. are distinct topological groupoid complex modulo 
integer spaces of finite order; both of them are non commutative 
and non associative. 


Example 2.8: Let S = {Collection of all subsets from the 
groupoid G = {(Z; x Zs), *, ((2,0), (5,8))}} be a subset 
groupoid. T,, T., and T are subset special groupoid 


topological spaces where T’, and T. are non commutative and 
non associative. 


Take A = {(5, 3), (3, 4)} and 
B= {(1, 10)} e T’ (or T:). 


We now find A * BandB* A 
A‘ B ={6;.3),G,4)} * {15 10)} 
= {6,:3), CL, 10), (3,4) Gd, 10)} 
= 1G, 3)*,10), (3,4) *G, 10); 
= {5*1,3*10)(3*1,4* 10)} 
= {(3, 20), (6, 20)} | 


Consider 
B* A. = 41, 10)}-* 16,3),3;4)} 
= {(1, 10) * (5, 3), (1, 10) * (3, 4)} 
= {(4* 5,10 * 3) (1 * 3, 10 * 4)} 
= {(2, 24), (2, 7)} II 
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Clearly I and II are different so the groupoid subset 
topological spaces T’, and T) are non commutative. 


Consider C = {(4, 21)} € T (or T.) 


We find both (A * B) * C and A * (B * C) 
(A*B)*¥C = (OS, 3), 8. 4)5 * tC, 105) * 14, 2D} 


(using I we get) 
= {(3, 20), (6, 20)} * {(4, 21)} 
= {(3,20) * (4,21), (6,20) * (4,21)} 
= {(6, 18), (5, 18)} Segal 


A*(B*C) =A* ({(1, 10)} * {4, 21)}) 
= {(5, 3), 3, 4)} * {C, 10) * (4, 21)} 
= {(5, 3), (3, 4)} * {(1 * 4, 10 * 21)} 
= 4(5,:3), (3, 4} * 12, 18)} 
= {(5, 3) * (2, 18), (3, 4) * (2, 18)} 
= {(5 * 2, 3 * 18), (3 * 2,4 * 18)} 
= {(3, 9), (6, 18)} ide AL 


I and IJ are distinct so (A * B) * C #A * (B * C) in general 
for A,B,C € T°) (or T.). 


Thus both the spaces T, and T. are non associative 
topological subset groupoid spaces of S. 


Example 2.9: Let S = {Collection of all subsets from the 
groupoid G = {(C(Z7) x C(Z4), * = (*1, *2), (3, 0), (0, 2))}} be 
the subset groupoid. 


T., and T. are both non associative and non commutative 
subset groupoid topological spaces of S. 


Let A = {(Si, 3)} and B= {(6, 2i)} € T’, (or T”) 
A*B. ={Gig, 3)}* {(6; 2t)} 
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= {Gir, 3) * (6, 2ip)} 
= {(Sir *) 6)} * {3 *2 2ig)} 
= {(ip, 0)} ct A 


Consider 
B*A = {(6, 2ig)} * {Gir, 3)} 
= {(6, Zip) * (Sip, 3)} 
= {(6 *, Sip, Zip *2 3)} 
= {(4, 2)} . OU 


I and IJ are distinct, so A * B # B * A in general for A, B € 
T., (or T.). Thus the subset groupoid topological spaces are 
non commutative. 


Let C = {(ig, 1)} € T. (or T.). 
Consider (A * B) * C 
= ({(Sir, 3)} * {(6, 2ir)}) * {Gr, 1)} 


(using equation (I)) 
= {(ir, 0)} * {Gir D} 
= {(ir, 0) * (ip, 1)} 
= {(ir *; ip, 0 *2 1)} 
= {(3ig, 2)} ae | 


Consider A* (B * C) = {(5ig, 3)} * ({(6, 2ig)} * {(ig, 1)} 
= {Gir, 3)} * {(6, 2ir) * Gir, 1D} 
= {(ip, 3)} * {(6 *1 ip, 2ir *2 1} 
= 1(Sir, 3)} * 1(4,.2)} 
= {(Sip, 3) * (4, 2)} 
= {(Sip *; 4, 3 *, 2)} 
= (ip, 0) aaa 


I and II are distinct so (A * B) * C#A * (B * C) in general 
for A, B, C in a (or i ). 


Thus T) and T_ are subset groupoid topological spaces 
which are non associative. 
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Example 2.10: Let S = {Collection of all subsets from the 
groupoid G = {Zj0(gi, go), *, (3gi, 5g2) where gi = 0, g; = &, 
212. = og, = 0}} be the subset groupoid of G. 


T., and T. are subset groupoid topological spaces of finite 


order and both of them are non associative and non 
commutative. 


Example 2.11: Let G = {Collection of all subsets from the 
groupoid G = {(Z._ U I), *, (2, 0)} be the subset groupoid. 
T, and T. are known as neutrosophic subset groupoid 
topological spaces of S and are both non associative and non 
commutative and is of finite order. 


Example 2.12: Let S = {Collection of all subsets from the finite 


complex modulo integer neutrosophic groupoid G = {(Z;. U J), 
* (SI, 7)}} be the subset groupoid. 


T,, T| and T_ are known as the subset finite complex 


modulo integer neutrosophic groupoid topological spaces of 
finite order, the latter two are non associative and non 
commutative. 


Example 2.13: Let S = {Collection of all the subsets from the 
groupoid G = {C((Zj9 UT), *, (Bir, 4 + 31D}} be the subset 
groupoid. T., and T. are non commutative and non associative 


subset topological groupoid spaces of S and they are of finite 
order. 


Example 2.14: Let S = {Collection of all the subsets from the 


groupoid G = {C(Zis)S3, *, (10, 0)}} be the subset groupoid. 
T, and T. are doubly non commutative as the subset 


U 


topological spaces groupoid S of G and are non commutative. 


For if A = {(3ip + 2)p,} and 
B = {Sigp. + (3ip + 5)} are in T”, (or T. ) where 
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D2 Ss Pore) s. 
= and po = en 
Pili 3 2 Pe l3 02 1 


A*B = {ip +2)pi}* {S5igp2 + (Bip + 5)} 
= {(3ip + 2)p, * (Sipp2 + 3ip + 5)} 
= {(3ip + 2)p; * Sipp> + Bip + 2)pi * Bir + 5)} 
= {(12ip + 2)p; + (12ip + 2)pi} 
= {(6ip + 4)pi} Set alk 


Consider B * A = {Sigp2 + (3ip + 5)} * (Big + 2)p} 
= {14ipp. + (12i¢ + 14)} . OU 


Since I and II distinct we see T, and T, are non 
commutative. 


Example 2.15: Let S = {Collection of all subsets from the 
groupoid G = {(Z37 U I) S(7), *, (31 + 7, 31D}} be the subset 
groupoid. T., and T. are non associative and non commutative 
subset topological spaces of finite order. 


Example 2.16: Let S = {Collection of all subsets from the 
groupoid G = = {Zj4S(5), *, (3g, 0) where g. = 


3 2 4 5 
non commutative and non associative topological spaces. 


12 3 4 5 ' . ‘ 
a be the subset groupoid. T,, and T, are 


Example 2.17: Let S = {Collection of all subsets from the 
groupoid G = {Zo x Zs x Lis, a= (*1, oe *5), {{(3, 6), (2, 6), 
(10, 5)}} be the subset groupoid. 


Let A = {(3, 2, 1), (5, 1, 8)} and 
B= {(0, 3, 10)} € T. (or T.). 


Now A * B= {(3, 2, 1), (5, 1, 8)} * {(0, 3, 10) 
= 1G, 2, 1) * (0,3, 10),.G, 1,8) * (0,3, 10)} 
= {(3 *, 0,2 *) 3, 1 *; 10), (5 *; 0, 1 * 3, 8 *; 10)} 
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= {(0, 6, 0), (6, 4, 5)} eel 


Consider 

B*A = {(0, 3, 10)} * {(3, 2, 1), (5, 1, 8)} 
= {(0, 3, 10) * (3, 2, 1), (0, 3, 10) * (5, 1, 8)} 
= {(0 *, 3, 3 *5 2, 10*3 1), (0 *, 5,3 *2 1, 10 *3 8)} 
= {(0, 2, 0), (3, 4, 0)} . I 


I and II are distinct so T’, and T_ are non commutative 


finite topological subset groupoid spaces which are also non 
associative. 


THEOREM 2.1: Let 
S = {Collection of all subsets from a groupoid G} be the subset 


groupoid of G. T,, T, and T. be the three subset groupoid 
topological spaces of S. 


(i) T, and T. are always non associative topological 
subset groupoid spaces. 

(ii) T, and T. are non commutative if and only if G is a 
non commutative groupoid. 


The proof follows from the fact that T> and T_ enjoy 
basically the algebraic structure enjoyed by the groupoid G. 


Example 2.18: Let S = {Collection of all subsets from the 
matrix groupoid M = {(aj, a, ..., a9) | a) € G = {Zio, *, (5, 2)}}, 
1 <i <9}! be the subset matrix groupoid. 


T,, T and T. are the three subset matrix groupoid 


topological spaces of S and the later two spaces are both non 
associative and non commutative. 


Example 2.19: Let S = {Collection of all subsets from the 
matrix groupoid 
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P= 4/a,|| a, ¢ G= {Ze *, (4, 2)}; 1<i<5}} 


4) [1 
5110 

Let A= and B= 4|2],|4|} bein T,, (or T.). 
3112 
0}|0 


wo bk OF N 
BRwWN KF CO 


2/|0 4} | 1 
1} }1 5] | 0 
We find A* B = 4|0],)2|¢ * 4} 21,) 4 
4||3 3] | 2 
3||4 0||0 


2] [4] [2] fi] fo] [4] fo] fi 
1} }5]}1] fof]a} }s} fa} jo 
= 1/0 /*|2),,0]*14],)2|*12],,2/*14 
4} 13])4] }2})3] 13]}3 
13} [0] [3] Lo}{4] fo} |4 
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4//1 21/0 
5||0 Laid 
Consider B * A= 4} 2],|}4]> * 4] 0],/ 2 
3) 2 4||3 
0|/|0 3||4 


4] [211] [27/4] folf1] fo 
5} laillol jalis} Jalfol ja 

= J/2\*lol}4l*loll2l+l21/4l*}2 
3 2| |4 31|2] 13 
0} [3}{o} [3}lo} L4} fo} 4] 


4*2//1*2)|4*0| | 1*0 
SL) | OF Ly Poth Ok 
= 9|2*0],) 4*0},)2*2 |.) 4*2 
3*4)|2*4] | 3*3] | 2*3 
0*3||0*3}|0*4]|0*4 


2})2))4/)4 
4}}2)|4]}2 

= 4|2),}2},]0],) 2 a 
2/}}4))0))2 
O}}O}|2]|2 
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I and II are not equal so T’, and T_ are non commutative 


subset column matrix groupoid topological spaces of finite 


order. 
3 
0 
Let A= 4] 0]> and B= 
0 
0 
(or:T...); 
We first find 
(A * B)* C= 


ee 


and C = 


el 


el 


ooocoo wm 


cooclUcUmlmlmlUcCOlUMNMN 


oooo NM 


ooo o wm 
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ll 
oo ocmUcUWmlhUWNM 
* 
oo o.oo MNM 


ry 45] 


II 
Se) 
lI 
oo ocoCcllhlcC 
— 


We now consider A * (B * C) = 


II 
oo Oo Oo OW 
* 
oo oor 
x 
coooloOo MN 
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ll 
ll 
ee) 
a eo) 
* 
% 
* 
i) 


II 
oo Oo Oo OW 
* 
Oo  oTFF TOO OST 


coo ocmUcrWOlUWN 


II 
ooocmcmcUcllhlUS 


a) 


I and IJ are distinct so A * (B * C) # (A * B) * C in general 


for A,B,C ¢€ T., (or T.). 


Hence the subset column matrix groupoid topological space 


are non associative. 


Example 2.20: Let S = {Collection of all subsets from the 


matrix groupoid 
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a; a, aig 
ay ay aed A59 
M= 4] a, a «+ Ag | | aE G= {C(Zis), *, (6, 0)}; 
43, 3p 49 
Ay, Ay Aso | 


sis 50}} 
be the subset matrix groupoid. 


T,, T., and T. are all subset matrix groupoid topological 
spaces of S and they are of finite order. 


Further T’, and T are spaces which are non associative 
and non commutative. 


Example 2.21: Let S = {Collection of all subsets from the 
groupoid matrix 


M=4)°5 8 “7 sla G= HZ, UD, *, 3,4}, 


1<i<40} 
be the subset matrix groupoid. 


T,, T and T. are the three subset groupoid matrix 


. . * * 
topological spaces of finite order and T,, and T.are non 
associative and non commutative. 


Example 2.22: Let S = {Collection of all subsets from the 
square matrix groupoid 
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a a, a6 
a, ag ai, 
a3 a4 eae aig % 
M= ai € G= {C((Zi6 U I), *, (8, 8)}; 
Ayo a5 ees a4 
Arg Ang 39 
43; 3, 436 


1<i<36}} 
be the subset matrix groupoid. 


T,, T., and T. be the subset matrix groupoid topological 
spaces of S. 


T., and T_ are non associative topological spaces but both 
of them are commutative. 


This follows from the simple fact that the basic structure on 
which S is built is a groupoid which is now associative. 


Example 2.23: Let S = {Collection of all subset super matrix 
groupoid M = {(a; | a a3 | a4 as ag | a7 ag) | aj EC G = {Zys, *, (3, 
5)}, 1 <i < 8}} be the subset super matrix groupoid. 


We see T,, T, and T) are all subset topological spaces of 
which the later two are non associative and non commutative. 


Example 2.24: Let S = {Collection of all subsets from the 
super matrix groupoid 
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M= j/a, || a € G= {C(Zy), *, 3, 4)}; 1<i< 93} 


be the subset super matrix groupoid. 


* * . . 
T,, and T. are subset super matrix topological spaces 
which are both non associative and non commutative. 


Example 2.25: Let S = {Collection of all subsets from the 
groupoid 


G= {(Z5 UD), *, 8, 4)}s 1S iS 32}} 
be the subset groupoid. 


This T,, T), and T. are subset groupoid topological spaces 


of S of which T) and T, are non associative and non 
commutative. 


Example 2.26: Let S = {Collection of all subsets from the 
super matrix groupoid 
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M= ae G={C (Zp UD), = (3, 4)}; 


a An6 a7 


25 
| ag Ang zg | 


1<i<30}} 
be the subset super matrix groupoid. 


. * * . 
These topological spaces T,, and T, are non commutative 
and non associative. 


Example 2.27: Let S = {Collection of all subsets from the 
groupoid 


ai € G= {Z,S(5), *, (3, 2g) 


12 3 4°55 
12 4 4°55 


where g = 


Jitsisasn 


be the subset super matrix groupoid. 
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We see this G is non commutative and non associative and 
. *” * 
so the related topological spaces are T., and T. are also non 
commutative and non associative. 


Example 2.28: Let S = {Collection of all subsets from the 
matrix groupoid M = {(a; a2 a3 a4 | a5 a6 a7 | ag ag | aio) | ai E 


> 5 > 3 ’ 


123 4 : 
h = }, 1 < i < 10} } be the subset matrix 
243 1 


groupoid. S is non commutative and non associative. 


Example 2.29: Let S = {Collection of all subsets from the 
super matrix groupoid 


M= as ai € G= {Z36D>27, a (3a + ab», 5ab;3)}, l<i< 9h} 


be the subset matrix groupoid. 


We see S is not commutative and non associative. Thus the 
subset topological spaces T., and T. are both non associative 
and non commutative and is of finite order. 


Example 2.30: Let S = {Collection of all subsets from the 
interval matrix groupoid M = {([a1, b:], [a2, be], [a3, bs], [a4, ba], 
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[as, bs]) | ai, bs e G = {C (Ze UD), *, (Big, 41D}; 1 <i < 5}} be 
the subset groupoid. 


T., and T_ are both non associative and non commutative 
subset groupoid interval topological spaces. 


Example 2.31: Let S = {Collection of all subsets from the 
interval matrix groupoid 


a; , b; e€G= {Zi, *, (4, 0)}, 1 <i<6}} 


be the subset interval matrix groupoid. T’, and T_ are both 


non associative and non commutative topological spaces of 
finite order. 


Example 2.32: Let S = {Collection of all subsets from the 
interval matrix groupoid 


[a,b,] | [a,b,] [a;b,] [a,b,] | [asbs] 


a, bj € 


G = {C ((Z}3 UD) (S4 x D210), *, (BI(g, ab’), (5 + 21 (1, b’)) 


12 3 4 


Beata ) V1<is25t} 


where g = 
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be the subset groupoid of finite order. We see T’, and T) are 
non associative subset topological spaces of S. 


Example 2.33: Let S = {Collection of all subsets from the 
groupoid 


ae GG {Lis,", GC, 9) 5 


P= be ax 
i=0 


be the subset groupoid. T. ' se and T, are subset topological 
groupoid spaces of infinite order. T°, and T_ are both non 
associative and non commutative. 


Let A = (3x? + 4}, B= {7x} and C = {2x*} © T (orT’). 
Now A * B = {3x + 4} * {7x} 
= {(3x" + 4) * 7x} 
= {9x* + 12 + 63x} 


= {9x* + 3x + 12} oe 
B*A = {7x} * {3x?+4} 

= {21x + 27x’ + 36} 

= {6+ 6x + 12x’} acl 


I and II are distinct so the topological spaces T’, and T- 
are non commutative. 


Consider (A * B)*C = ({3x? + 4} * {7x}) * {2x*} 


= {9x? + 3x + 12} * {2x} (Using equation I) 
= {27x + 9x + 36 + 18x*} 
= {12x?+9x+6+3x*} ... (a) 


Consider A * (B * C) 
= {3x +4} #({7x} * (2x9) 
= {3x7+ 4} * (21x + 18x"} 
= {3x°+ 4} * {6x + 3x*} 
= {(3x? + 4) * {3x*+ 6x)} 
= {18x? + 12 + 27x* + 54x} 
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= {3x° + 12+ 12x*+ 6x} ... (b) 


(a) and (b) are distinct so A * (B * C) # (A * B) * C in general 
for A, B, C € T, (or T.). Hence T, and T_ are non 
associative and non commutative and of infinite order. 


Example 2.34: Let S = {Collection of all subsets from the 
ai € (Zo UT), *, (5, 1)}} be 


groupoid polynomial M = pe a,x’ 


i=0 
the subset groupoid. T), T_ and T, are of infinite order and 


T., and T\ are subset groupoid topological spaces of infinite 
order. 


T,, and T, are both non commutative and non associative. 


Example 2.35: Let S = {Collection of all subsets from the 


ai € G= {Zjo (S7 x Da); *, 


groupoid polynomial M = {s ax 

i=0 
(5, 4)}} be the subset groupoid which is non associative and non 
commutative. T’, and T_ are both non associative and non 


U 


commutative as topological spaces and are of infinite order. 
Example 2.36: Let S= {Collection of all subsets from the 


groupoid M = {San 


i=0 


ai € G= {(Zis x Zy)S7, * = (*1, *2); (2, 


7), (3, 6))}}} be the subset groupoid. 


T., and T_, are non associative and non commutative subset 
groupoid topological spaces of S of infinite order. 


Now we proceed onto build subset groupoid topological 
spaces using infinite groupoids. 


Example 2.37: Let S = {Collection of all subsets from the 
groupoid G = {R’ U {0}, *, (3, 2)} be the subset groupoid. 
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Clearly T,, T) and T) are subset groupoid topological 


* * . 
spaces and T, and T. are non commutative and non 
associative and are of infinite order. 


If A = {5, V2, 10} and B= {1,7} eT’, (or T” ) then 
A* B= {5, V2, 10} * {1,7} 

= {5*1, J2 *1,10*1, V2 *7,5*7,10*7} 

= {17, 3V2 +2, 32, 3V7 + 14,29, 51} eT’ (or T’). 


Now B * A= {1,7} * {5, V2, 10} 
= {1*5,1* /2,1*10,7*5,7* /2,7* 10} 
= {13,3 + 2V2, 23,31, 2V2+21+41} © T’ (or T’). 


Clearly A* B4¥B*A. 


. . . * * . . 
It is easily verified T, and T. are non associative as the 
groupoid is non associative. 


Example 2.38: Let S = {Collection of all subsets from the 
groupoid G = {(Z° UI u {03), *, (JL, 12)}} be the subset 
groupoid. 


Clearly T,, T, and T° are infinite groupoid topological 
spaces and the later two are non associative and non 
commutative. These topological spaces are known as 
neutrosophic subset groupoid topological spaces. 


Example 2.39: Let S = {Collection of all subsets from the 
groupoid G =(Z" U {03)S;, *, (7g; + 6g2, 10g; + 4) where 


Cee 2 ee ee foe, 
alo £34 eT SPR lL se wae 6 7 


12 3.24 33. 6) 7 


and g3 = 
ms oe 


) E Sa 55 
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be the subset groupoid. T, and T_ non associative and non 
commutative subset groupoids of infinite order. 


Example 2.40: Let S = {Collection of all subsets from the 
groupoid G = ((Z” UI) (D27 x S(5)), *, (3, 0)}} be the subset 
groupoid. T., and T_ are both non commutative and non 
associative. 


Example 2.41: Let S = {Collection of all subsets from the 
matrix groupoid of infinite order 


a, 


M= 4] °? || a €G=(Z*ULU {0}, *,(L3)}; Sis 15}} 


be the subset matrix groupoid. 


Both the spaces T’, and T) are non commutative and non 
associative and of infinite order. 


Example 2.42: Let S = {Collection of all subsets from super 
column matrix groupoid 


, || ae (Z* ULU {0})84, *, (3, OD}, 1<i< 7} 


be the subset matrix groupoid of infinite order. 
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* * . . . 
Both T., and T, are non commutative and non associative 
of infinite order. 


Example 2.43: Let S = {Collection of all subsets from the 
super matrix groupoid M = {(a; a a3 a4 | as a6 a7 | ag ao | ajo) | ai 
€ G= {(Z U {0}) (Ss x Dyg), *, (3, 4)}, 1 < i < 10}} be the 
subset groupoid of infinite order. 


All the three topological spaces T,, T, and T) of the 


Fi . & 5 * * 
subset groupoids is of infinite order and T., and T, are both 
non commutative and non associative. 


Example 2.44: Let S = {Collection of all subsets from the 
super matrix groupoid 


M= 4] ———— ] | ai € G= {C(QUD) u {0}) (gi, &), 


g) =0, 25 = 22, 2122 = 2281 = 0, *, 3g1, 4/7g2)}; 1 <i < 24}} 


be the subset groupoid of infinite order. So are the subset 
topological groupoid spaces. 


Example 2.45: Let S = {Collection of all subsets from the 
super matrix groupoid 
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a € G= {((R’ ULU {0})Sj0, *, 


(0, 31D}, 1 <i<20}} 
be the subset groupoid. 


T,, T., and T_ are subset groupoid topological spaces of 


. . *: * * ‘e 
infinite order of which T,, and T, are non commutative and 
non associative. 


Now we describe subset loop groupoid topological spaces 
and then proceed onto describe their subspaces. 


Example 2.46: Let 
S = {Collection of all subsets from the loop Lo(8)} be the subset 
loop groupoid of finite order. The topological loop groupoid 


subset spaces of finite order associated with S are T,, so and 
Ts 

Clearly T° and T* are both non associative and non 
commutative. 


Example 2.47: Let S = {Collection of all subsets from the loop 
L,3(6)} be the subset loop groupoid. 


We have two subset loop groupoid topological spaces T’, 


and T. to be non commutative and non associative. However 
T, is just the usual topological space. 


Now it is important to note that for a given n; n an odd 
number greater than three we can build several loops using 
L,(m) where m < n with (n, m) = (n, m—1) = 1. 
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For more refer [35, 60]. Thus for L,(m) € Ly. 


We can build many subset loop groupoids and related with 
each of these subset loop groupoids we have three subset loop 
groupoid topological spaces of same order. 


Example 2.48: Let 
S = {Collection of all subsets from the loop Lj9(9)} be the 
subset loop groupoid of finite order. 


T., and T. are loop groupoid subset topological spaces of 
finite order which are non associative and non commutative. 


Example 2.49: Let 
S = {Collection of all subsets from the loop Lj9(18)} be the 
subset loop groupoid. 


We see T,, T’, and T” are subset loop groupoid topological 


spaces of finite order but different from the spaces given in 
example 2.48. 


Example 2.50: Let 

S = {Collection of all subsets from the loop L»3(7)} be the 
subset loop groupoid of finite order. T,, T”, and T_ are subset 
loop groupoid topological spaces of S. 


Now we enumerate some properties related with subset 
groupoid topological spaces and loop subset groupoid 
topological spaces. 


In a similar way for a given Z,, n fixed we can construct 
several groupoids G depending on the (t, s) which are used and 
G = {Z,, *, (t, s), t, S € Zn}, if we take t= s = 1 then in that case 
G will be a semigroup. 


Thus we can in case the loop Ls(m) € Ls have only 3 loops 
L(4), Ls(3) and Ls(2). 
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These 3 loops pave way for 9 topological subset loop 
groupoid spaces of which T, of all the three spaces would be the 
same only T’, and T., are different for all the three spaces. 


Example 2.51: Let S = {Collection of all subsets from the 
groupoid G = {Zio, *, (2, 4)}} be the subset groupoid. 


T,, T’, and T. are three subset groupoid topological spaces 
of S. 


We see if G = {Zio, *, (2, 4)} is replaced by G = {Zio, *, (5, 
1)} we see T, of both G and G, will be the same T° and T. of 
G and G, will be different. 


In view of this we have the following theorem. 


THEOREM 2.2: Let S = {Collection of all subsets from the 


groupoid G/,,, = {Zn *, (t 8); t= 1 = 8 alone is not possible}} 


be subset groupoids for varying (t, 8) € Zy. 


(i) T, of all subset groupoids topological spaces 
for varying (t, s) are one and the same. 
(ii) T, and T. of subset groupoid topological 


u 


is) are distinct. 


spaces of G/ 


The proof is direct and hence left as an exercise to the 
reader. 


Example 2.52: Let S = {Collection of all subsets from the 
groupoid G; = {Z,4, *, (i, 0)}} be the subset groupoids; i= 1, 2, 
3. T’, and T for each G; is distinct. 


Let A = {3} and B= {2} € T. (or T.); A * B incase G, is 
used is given by 


A* B= {3} * 2} = 3 *2} = 3} eel 
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Suppose G) is used then 


A*B = {3} * {2} 
= {6 (mod 4)} 
= {2} re 


Suppose G; is used then 


A*B = {3} * {2} 
= {3 *2}= {1} ee, 


We see (1), (2) and (3) are distinct. So the topological 
subset groupoid spaces are also different. Hence the claim. 


Example 2.53: Let S = {Collection of all subsets from the 
groupoids G, = {Zs, (2, 0), *} (or Go = {Zs, (0, 2), *} or G3 = 
{Zs, (3, 0), *} or Gy = {Zs, (0, 3), *} or Gs = {Zs, (4, 0), *} or 
Go = {Zs, (0, 4), *} or G7 = {Zs, (3, 2), *}} be the subset 
groupoid. 


Let T,, T, and T_ be the subset groupoid topological 
spaces of S. 


We see T, for all the seven subset groupoid topological 
spaces are the same. 


However we see the seven subset groupoid topological 
spaces T’ (or T. ) are different for each of the seven groupoids. 


Let A = {3} and B= {2} € T" (or T_). 
Take A = {3} and B = {2} from the groupoid G; of T_. 


A*B = {3} * {2} 
=B3*2=1} ...(1) 


Suppose A, B be associated with T’, (or T. ) of Go. 
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A*B = {3} * {2} 


= {4} neat) 


Let A, B be associated with the groupoid G; 
A*B = {3} * {2} 


{ 
= {2} og 5G) 


Now if A, B be associated with G7 
A*B = {3} * {2} 
= 48 25 
= {3} we (4) 


The four topological spaces for this subset A, B are distinct. 
Similarly by taking different subsets C, D on T’, or T, we can 
show these seven spaces are distinct. 


That is it is always possible to find subsets A, B such that 
A * B is not the same in all the seven spaces. Hence the claim. 


Example 2.54: Let S; or S or S3 = {Collection of all subsets 
from the loop L;(4) (or Ls(3) or Ls(2))} respectively be the 
subset loop groupoid of S; (or S2 or S83). 


T, for all the three subset groupoids S,;, S, and S3 are 
identical. 
Now we show T°, and T. for S;, Sy and S; are distinct. 


Let A = {3} and B= {5} € T,, (or T.). 
Suppose A, B are associated with the loop Ls(4). 


A*B ={3*5} 
= {1} sol) 


For if A, B are subsets associated with the loop Ls(2) then 
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Pet Bs = 135" 435 
= {35} 
= {2} 2 Q) 


If A, B are subsets associated with the loop L;(3) then 


A*B = {3} * {5} 
={(3* 5} 
= {4} 98) 


We see the equations (1) (2) and (3) are distinct so the six 
topological spaces are different. 


Thus associated with the loops in Ls we have six different 
non associative subset loop groupoid topological spaces 
associated with loops in Ls. 


THEOREM 2.3: Let 

S = {Collection of all subsets from the loops L,(m) € Lp} ; 
25m Sp-l; pa prime. Associated with loops L, we have 
2(p-2) number of distinct subset loop groupoid topological 
spaces. 


Proof is direct hence left as an exercise to the reader. 


THEOREM 2.4: Let S = {Collection of all subsets from the loop 
L,(m) € L,(n an odd composite number)} be the subset loop 
groupoid. 


Tfn = py! ps',... DP; then associated with S we have exactly 
k 
2] [c p,-2)p*' number of distinct subset loop groupoid 
i=l 
topological spaces of which only two of them are commutative 


and all other spaces are both non commutative and non 
associative. 
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Proof follows from the fact, L,, the class of loops has only 


k 
one commutative loop and |L,| = I] —2)p*". 
i=l 
We say a subset loop groupoid topological spaces T’, and 
T., are said to satisfy a special identity if a subset of T, and 


T_ satisfies that special identity. 


Thus we say if the basic loop L,(m) over which this subset 
loop groupoid topological space is defined satisfies the special 
identity then we define the topological subset groupoid spaces 
T., and T_, satisfies the Smarandache special identity. 


We first illustrate this by the following example. 


Example 2.55: Let 
S = {Collection of all subsets from the loop L7(4) € L,} be the 
subset loop groupoid. 


The topological subset loop groupoid spaces T’, and T), are 
both commutative. 


Follows from the simple fact L7(4) is a commutative loop 
given by the following table: 
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Thus if we define by C,(T., ) (and C,(T., )) the class of all 


loop groupoid subset topological spaces T) and T. 


respectively built over the loop in 
L, = {(La(m) | (m, n) = (m—- 1, n)=1,2<m<n}. 


Example 2.56: Let 
S = {Collection of all subsets from the loop Ly (7)} be the 


subset groupoid. The subset groupoid topological spaces T), 


and T. are Smarandache strictly non commutative. 


We see L40(7) is a strictly non commutative loop so the 
subset loop groupoid S contains a proper subset. 
P= {{el, {git, {go}, ..., {g20}} CS is such that P is a strictly 
non commutative subset loop. 


Hence S is a Smarandache subset strictly non commutative 
loop groupoid hence the subset loop groupoid topological 
spaces T, and T, are also Smarandache strictly non 


U 


commutative loop groupoid topological spaces. 


Example 2.57: Let 

S = {Collection of all subsets from the loop L35(2)} be the 
subset loop groupoid of the loop L2;(2). S is a Smarandache 
right alternative subset loop groupoid. 


So the subset loop groupoid topological spaces T’, and T_, 


are Smarandache right alternative subset loop groupoid 
topological spaces of S. 


Example 2.58: Let 
S = {Collection of all subsets from the loop Lj27(2)} be the 
subset loop groupoid of the loop L;27(2). 


Clearly S is a Smarandache right alternative loop groupoid 
so both T, and T. are Smarandache right alternative subset 
loop groupoid topological spaces of S. 
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Example 2.59: Let 
S = {Collection of all subsets from the loop L337(2)} be the 
subset loop groupoid. 


S is a Smarandache subset right alternative loop groupoid. 
So that both T) and T) are Smarandache subset right 
alternative topological loop groupoid spaces of S. 


Inview of all these we have the following theorem the proof 
of which is direct. 


THEOREM 2.5: Let 
S = {Collection of all subsets from the loop L,(m) € L,j} be the 
subset loop groupoid of the loop L,(m) € Ly. 


There exists one and only one subset loop groupoid in C(S) 
which is S-right alternative; associated with it we have iis and 
T. to be S-right alternative subset loop groupoid topological 
spaces. 


Proof follows from the fact that there exists one and only 
one loop L,(m) in L, which is right alternative; that is when 
m = 2; T) and T_ are the S-subset right alternative loop 
groupoid topological spaces. 


Now we proceed onto give examples of S-left alternative 
subset loop groupoid topological spaces. 


Example 2.60: Let 

S = {Collection of all subsets from the loop L5(24)} be the 
subset loop groupoid of the loop L25(24). S is a Smarandache 
subset left alternative loop groupoid as L5(24) is a left 
alternative loop. 


Hence the subset loop groupoid topological spaces T”, and 
T_, are both Smarandache left alternative subset loop groupoid 
topological spaces of S. 
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Example 2.61: Let 
S = {Collection of all subsets from the loop L43(42)} be the 
subset loop groupoid of the loop L43(42). 


S is a Smarandache left alternative subset loop groupoid. 
T, and T. are Smarandache left alternative subset loop 


U 


groupoid topological spaces of S. 


Example 2.62: Let 
= {Collection of all subsets from the loop L)3(12)} be the 
subset loop groupoid of the loop L;3(12). 


Clearly S is a Smarandache left alternative subset loop 
groupoid as the loop L)3(2) is a left alternative loop. 


Based on this; T”, and T”, are both Smarandache subset left 
alternative loop groupoid topological spaces of S. 


Example 2.63: Let 
S = {Collection of all subsets from the loop L33(32)} the left 
alternative loop L33(32). S is a Smarandache left alternative 


subset loop groupoid, hence both L., and L’, are Smarandache 
left alternative subset loop groupoid topological spaces of S. 


In view of all these we have the following theorem. 
THEOREM 2.6: Let 
S = {Collection of all subsets from the loop L,(n—1) € L,j} be the 
subset loop groupoid of the loop L,(n—1). 


(1) Sis a S-left alternative subset loop groupoid. 


(2) Both T. and T. are S-left alternative subset loop 
groupoid topological spaces of S. 


(3) There exist one and only one loop in L, viz. L,(n—1) 
which contributes for the S-left alternative subset loop 
groupoid topological spaces. 
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Follows from the simple fact that the class of loops L, has 
one and only one left alternative loop. 


We see both T. and T. contains P = {{e}, {1}, {2}, ..., 
{n}} ¢ S as a subset loop subgroupoid of S and P is a subset 
loop groupoid which satisfies the left alternative identity when 
m=n-— 1. Hence the claim. 


Next we proceed onto describe Smarandache weak inverse 
property subset loop groupoids by examples. 


Example 2.64: Let S = {Collection of all subsets from the loop 
L,(3) given by the following table. 


*/e/1/2|/314|/5/6]7 
efe/1/2/3/4/5]6]7 
1/1 4}7)/3|}6]2]5 
= a 7\3 
3|3/4|7/e] 6 1 
4/4/2]/5/lle 6 
set ste Stet 
6/6)/5/1)/4/7]/3}e]2 
71713/6/2/5/1/4]e 


be the subset loop groupoid S is a Smarandache weak inverse 
property (WIP) loop groupoid. 


Clearly P= {{e}, {1}, {2}, {3}, {4h, {5}, {6}, {7} CS is 
a subset collection which is a subset WIP loop. Hence both the 
topological spaces T) and Tare S-subset weak inverse 


property loop groupoid topological spaces of S. 


Example 2.65: Let 
S = {Collection of all subsets from the loop L;3(4)} be the 
subset loop groupoid S is a S-WIP subset loop groupoid of the 
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WIP loop L\3(4) and T’, and T. are S-WIP subset loop 
groupoid topological spaces of S. 


Example 2.66: Let 
S = {Collection of all subsets from the loop L2)(5)} be the 
subset loop groupoid of the WIP loop L2\(5). S is a S-WIP 


subset loop groupoid. So T) and T. are S-subset WIP loop 
groupoid topological spaces of L2)(5). 


Example 2.67: Let 
S = {Collection of all subsets from the loop L3)(6)} be the 


subset loop groupoid of the WIP loop L3,(6). T’, and T_ are S- 
subset WIP loop groupoid topological spaces of S. 


Example 2.68: Let 
S = {Collection of all subsets from the loop L43(7)} be the 
subset loop groupoid of WIP loop L43(7). 


Both T) and T. are S-subset WIP loop groupoid 
topological spaces of S. 


Example 2.69: Let 
S = {Collection of all subsets from the WIP loop Ls7(8)} be the 


S-WIP subset loop groupoid. T|, and T. are both S-WIP subset 
loop groupoid topological spaces of S. 


We see all numbers m* — m + 1 = t is always odd and those 
m’s give L,(m) to be a WIP loop. 


Now having seen S-WIP subset loop groupoid topological 
spaces we proceed onto study S-strictly non commutative subset 
loop groupoid topological spaces. 


Example 2.70: Let 

S = {Collection of all subsets from the loop L»9(7)} be the 
subset loop groupoid of the loop L29(7). Lz29(7) is a strictly non 
commutative loop so S is a S-strictly non commutative subset 
loop groupoid of L0(7). 
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Hence T°, and T) are both S-strictly non commutative 
subset loop groupoid topological spaces of S. 


Example 2.71: Let 
S = {Collection of all subsets from the loops L2;} be the subset 
loop groupoid. 


None of the loops in L», is a strictly non commutative loop 
so none of the subset loop groupoid topological spaces 
associated with them as S-strictly non commutative subset loop 
groupoid topological spaces. 


Example 2.72: Let 

S = {Collection of all subsets from the loop L7(8)} be the 
subset loop groupoid. S is a S-strictly non commutative subset 
loop groupoid. 


Both T’, and T are S-subset strictly non commutative 
loop groupoid topological spaces of finite order. 


In view of these examples we have the following theorem. 


THEOREM 2.7: Let C(S) = {Collection of all collections of 
subsets from the loop in L, where n = p/''ps',....p;," } be the 
collection of all subset loop groupoids of the loops in Ly. 


k 
(i) C(S) contains exactly N = He —~3)p*' number of 
i=] 
S-subset strictly non commutative loop groupoids. 


(ti) Associated with the collection C(S), there exists exactly 
2N; number of S-subset strictly non commutative loop 
groupoid topological spaces. 


Proof follows from the fact L, when n is as said in theorem 
has N number of strictly non commutative loops. 


Corollary 2.1: Let n = 3t, N = 0, that is number of S-subset 
strictly non commutative loop groupoids is zero. 
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Corollary 2.2: Let n =a prime p, p = 5 we have p—3 number of 
strictly non commutative loops. 


Now we proceed onto study substructures using subset 
groupoids and subset loop groupoids of the subset groupoids 
(loop) topological spaces. 


Example 2.73: Let S = {Collection of all subsets from the 
groupoid G = {Zp4, *, (2, 0)}} be the subset groupoid of the 


groupoid.T,, T\ and T, are the subset groupoid topological 
spaces of S. 


Now let M = {Collection of all subsets from the 
subgroupoid P = {2Z 4, *, (2, 0)} GC G} CS be the subset 
subgroupoid of S. 


Associated with M are the M,, M., and M__ the subset 


groupoid topological subspaces of T,, T’, and T., respectively. 


Example 2.74: Let S = {Collection of all subsets from the 
groupoid G = {Z35, *, (4, 2)}} be the subset groupoid of the 
groupoid G. 


T,, T., and T. the subset groupoid topological spaces 
contain subset groupoid topological subspaces. 


It is an interesting and an open problem to characterize 
those subset groupoids which has no. subset groupoid 


topological subspaces associated with T,, T., and T,. The very 
existence of such topological spaces may not be possible. 


Example 2.75: Let S = {Collection of all subsets from the 
matrix groupoid 


Bie tag 400 Biy 
M= 4] a, ap ++ An || a € G= {(Zin U DSs, *, (2, D}; 
By) eg “ee “Diy 


1<i<30}} 
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be the subset groupoid. 


All the three subset groupoid topological spaces T’,,T. and 
T, contain atleast 30 subspaces each of which are distinct. 


Example 2.76: Let S = {Collection of all subsets from the 
matrix groupoid M = {(aj, a2, ... a0) | ai € L295(2), 1 <i < 20}} 
be the subset groupoid. T,, T”, and T” has atleast several 
subset groupoid topological subspaces. 


W = {Collection of all subsets from P = {(a; a2 a3 a4 as 0 0 
... 0) | a; © Lys (2); 1 <i < 5}} CS give way to subset groupoid 
topological subspaces. 


Example 2.77: Let 
S = {Collection of all subsets from the loop L;(2)} be the subset 


groupoid. T,, T’, and T” are subset topological spaces and they 
have 5 subspaces each which are associative. 


Let W; = {Collection of all subsets from the subgroup {e, 
gi} ¢ L;(2)} be the subset subgroupoid. Associated with Wi, 
1 <i<5 we have topological subspaces of T,, T’, and T) all of 
which are associative and W;,’s are infact subset semigroups. 


So these subset groupoid topological spaces T’, and 


T. have subspaces which are associative so will be known as 
Smarandache subset groupoid topological spaces. 


Example 2.78: Let 
S = {Collection of all subsets from the loop L);(8)} be the 


subset groupoid. T,, T, and T, be the subset topological 
groupoid spaces. 


They have subset topological subspaces which are 
associative and commutative. For instance W; = {{e}, {e, gi}, 
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{g;}, b} CS paves way to topological subspaces of T), and T. 
which are commutative and associative. 


Infact we have 15 such subspaces and the trees associated 
with them being 


{e,gi} 


{eit 
{gi} oe 7 
ei {gi} {e} 


to} {} 


So T’, and T_ are S-subset groupoid topological spaces. 


Apart from this we have collection of all subsets from the 
subloop H,(5) = fe, 1, 6, 11} c Lis(8). 


W= ties, tly, t6F, tI, te, Ty, te, 11, te, OF. tL OF, tL, 
11}, {6, 11}, {e, 1, 6}, fe, 1, 11}, fe, 6, 11}, {1, 11, 6}, fe, 1, 6, 
I1}5 VU tO}. 


This collection from a topological subspace of T,, T’, and 


T_. The trees associated with this subspace is 


{e,1,6,11} 


{e,1,11 {6,1,11} 


{0,6} {e, {6,11} {6,6} {e,1}(1.6} (1,6){1.11} {611} 
In 


fe} ts {11 fte} te} tls 
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This subspace given by W is also a S-subset groupoid 
topological subspace of T’, (or T. ). 


Example 2.79: Let S = {Collection of all subsets from the 
matrix groupoid M = {(aj, a, ..., a1) | ai © Lis(8); 1 <i< 11}} 
be the subset groupoid. 


T,, T., and T. has several subset groupoid topological 
spaces of finite order as o(S) < 0. 


THEOREM 2.8: Let S = {Collection of all subsets from a loop 
L,(m) (or matrices with entries from L,(m)} be the subset 
groupoid. 


(i) T, and T. has atleast n number of subset groupoid 


topological subspaces which are associative and commutative 
and of same order. 


(ii) In case of matrix groupoids; T, and T. has atleast n+ 


(order of matrix) + several other subset topological subspaces 
which are associative and commutative. 


Proof is direct and hence left as an exercise to the reader. 


Finally we wish to keep on record that subset groupoids 
have subset groupoid ideals as groupoids contain ideals. 


Now using these subset groupoid ideals we can build the 
notion of set subset subgroupoids of a subset groupoid G. 


We will first describe how this is constructed. 


Let S = {Collection of all subsets from the groupoid G} be 
the subset groupoid. Related with each of the subgroupoids of 
G we can build a collection of set subset groupoid ideals over 
these subgroupoids. 
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These collection can be given the topological structure as 
T., and T) both will be well defined naturally. This method of 
defining subset groupoid set ideal topological spaces over 
subgroupoids give more such spaces depending on the number 
of subgroupoids of G. 


We shall denote the subset set ideal groupoid topological 
spaces of S over the subgroupoid H by yT., nT), and yT.. 


Thus with each subgroupoid H we have a subset set ideal 
groupoid topological space over H. In case of subset set ideal 
loop groupoids we say over subloops. 


Example 2.80: Let S = {Collection of all subsets from the 
groupoid G = {Ze, *, (3, 0)}} be the subset groupoid. H, = {{0, 
2,4} Ze, *, (3, 0)} C Gis a subgroupoid of G. 


Let M, = {Collection of all subset set ideals of S over the 
subgroupoid H, of G} 


= {{0}, {0, 2}, {0, 4}, {0, 3}, {3}, {0, 2, 4}, {0, 2, 3} and 
soon} cS. 
We have,,T,, ,T, and ,, 7, to be the subset set ideal 


groupoid topological spaces of S over the subgroupoid H, of G. 


Similarly consider H2 = {0, 3, 1} c G, the subgroupoid of 
G. Collection of all subset set groupoid ideals of S over the 
subgroupoid H) is Mz = { {0}, {0, 1, 3}, {0, 2}, {0, 43, {0, 2, 43, 
{0, 1, 3, 2, 4} and so on}. 


Thus we have using M) the subset set ideal groupoid 
topological spaces ,,T,, ,,T, and ,,,T., over the subgroupoid 
H, of G. 


Example 2.81: Let S = {Collection of all subsets from the 
groupoid G = {(Z;5 UI), *, (0, 5)}} be the subset groupoid of G. 
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Clearly H, = {Z,5}, H2 = {0, 5, 10} and H; = {0, 3, 6, 9, 12} 
are some of the subgroupoids of G. 


We see related with these subgroupoids we can have ,, T, , 


oO 


Hy, T, and Hy, T. to be subset set ideal groupoid topological 


fa) 


spaces over the subset subgroupoids Hj, 1 <1 <3. 


Example 2.82: Let 

S = {Collection of all subsets from the loop; L45(8)} be the 
subset loop groupoid. We see Hj = {e, gi}; 1 <i < 45, are 45 
subloops and using each of them we have an associated subset 
set ideal groupoid topological spaces over these subloops. 
Further L45(8) has other subloops like H;(9), Hi(3), Hi(5) and 
H,(15) with appropriate i. Related to each of these subloops we 
have three topological subset set ideal groupoid spaces of 
different orders. 


Example 2.83: Let 

S = {Collection of all subsets from the loop L43(9)} be the 
subset groupoids. Hj = {e, gi}; g) €L43 (9) \ fe}; | <i < 43 are 
subloops and each _ ,, T. T., and i, T.; subset set ideal 


; 09 HV 
topological groupoid spaces over Hj all of them are not in 
general commutative and associative spaces. They are non 
commutative and non associative. 


Example 2.84: Let S = {Collection of all subsets from the 
matrix groupoid M = {(aj, a, a3, a4, as) | aj € Lyo(8); 1 <1 < 5}} 
be the subset groupoid. 


Clearly M has more than 19 subgroupoids. Thus we have 
several subset set ideal groupoid topological spaces over 
subgroupoids of M. 


Example 2.85: Let S = {Collection of all subsets from the 
matrix groupoid 
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fe . 2 
a; a, 
a; a6 

M=,/a, ag, |] a € Lo5(4); 1 sis 14}} 
ay Ai 
ai; Ai» 
413° yy 


be the subset groupoid. 


M has several subgroupoids so, has several subset set ideal 
groupoid topological spaces associated with each of the 
subgroupoids of M. 


Example 2.86: Let S = {Collection of all subsets from the 
matrix groupoid 


a, a, Ai 
ay, a> ae A59 
M= 4] a5, Ag. gg || Ai © Lizo(8); 1 <1 < 50}} 
43; Az, a 49 
Ay, Ay 59 


be the subset groupoid of M. 


Since M has several subgroupoids associated with each of 
the subgroupoids H; of M we have subset set ideal topological 


groupoid spaces over Hi, viz., ,T,, ,,T, and ,T.. 


Example 2.87: Let S = {Collection of all subset from the 
matrix groupoid 
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a ay ss Be 
z = * 
M=4laj¢ ay -: @ || He GH {[CZegU D,*, 
43; Az. 45 


(4ip, 281)}; 1 <i< 45}} 

be the subset groupoid. 
M has several subgroupoids associated with them we have 
subset set ideal groupoid topological spaces over those 


subgroupoids. 


Example 2.88: Let S = {Collection of all subsets from the 
matrix groupoid 


a a, ay 
—J| 40 Si Fe _ ‘ ee 
Ms) : . || a € G= {C(Zao), *, (10, 30ir); 
a ae | ag) 


1<i<8l1} 
be the subset groupoid of M. 


Since M has several subgroupoids we see S has several 
subset set ideal groupoid topological spaces over these 
subgroupoids. 


Only if the groupoid G over which S is build has no 
subgroupoids then only we see associated with S we will not 
have any subset set ideal topological groupoid spaces. 


Such subset groupoids will be known as set ideal quasi 
simple subset groupoids. 
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Example 2.89: Let S = {Collection of all subsets from the 
interval groupoid M = {{[a, b] | a, b € Ly7(8)}} be the subset 
groupoid. M has subgroupoids Hi, so associated with H; we 
have subset set ideal topological groupoid spaces. 


Example 2.90: Let S = {Collection of all subsets from the 
groupoid M= {([a1, bi], [a>, bo], pares [ao, bo]) | ai, b; € Lya9 (2)}, 
1 <i<9}} be the subset groupoid. 


M has several subgroupoids so associated with them; S has 
subset set ideal groupoid topological spaces. 


Example 2.91: Let S = {Collection of all subsets from the 
interval matrix groupoid 


[a,,b, ] [a,,b, ] 


[a;,b,]  [a,,b,] 


M= aj € G= {Zago, *, (400, 0)}; 


[a,;,b,5] [ai65b,6] 


1 <i<16}} 
be the subset groupoid. 


As M has several subgroupoids H;, we have several subset 
set ideal groupoid topological spaces over H;’s. 


Example 2.92: Let S = {Collection of all subsets from the 
polynomial groupoid 


a € G= {(Z3 UD), *, (40, 3)} }} 


M= {Saw 


i=0 


be the subset groupoid. 
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M has infinite number of subgroupoids so associated with S 
we have infinite number of subset set ideal groupoid topological 
spaces over the subgroupoids of M. 


Example 2.93: Let S = {Collection of all subsets from the 


a; € L47 (3)}} be the subset 


polynomial groupoid M = {s a,x’ 


i=0 


groupoid. 


M has infinite number of subgroupoids so associated with 
them we have infinite number of subset set ideal groupoid 
topological spaces over the subgroupoids of M. 


Example 2.94: Let S = {Collection of all subsets from the 


ai, b; € 


polynomial interval groupoid M = {Zia.bas 


i=0 


L473(8)} } be the subset groupoid. 


M has infinite number of subgroupoids so associated with 
these subgroupoids, S has infinite number of subset set ideal 
groupoid topological spaces defined over the subgroupoids of 
M. 


Example 2.95: Let S = {Collection of all subsets from the 
interval polynomial groupoid M = {Sta,.bax a,b, e G={C 


i=0 


((Zag U I))Sa; *, (4, 40)}} be the subset groupoid. 


As M has infinite number of subgroupoids, S has infinite 
number of subset set ideal groupoid topological spaces. 


Finally one can prove the following theorem. 
THEOREM 2.9: Let S be the collection of subsets of a groupoid 


G. Sis a set ideal quasi simple subset groupoid if and only if G 
has no proper subgroupoids. 
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Proof is direct hence left as an exercise to the reader. 
We now suggest the following problem for this chapter. 
Problems 


1. | Find some special features enjoyed by non associative 
subset groupoid topological spaces T., and T_. 


2. Let S = {Collection of all subsets from the groupoid 
G= {Zio, *, (9, 3)}} be the subset groupoid of G. 


(i) Find o(G). 
(ii) Find T, and T.. 

(iii) Show both T), and Tare non associative. 
(iv) Show T., and T) are non commutative. 


(v) Can T’, and T have subset topological groupoid 
zero divisors? 


3. Let S = {Collection of all subsets from the groupoid 
G = {Zio, *, (2, 8)} be the subset groupoid. 


Study questions (1) to (v) of problem 2 for this S. 


4. Let S = {Collection of all subsets from the groupoid 
G = {Zis, *, (6, 7)}} be the subset groupoid. 


Study questions (1) to (v) of problem 2 for this S. 


5. Let S = {Collection of all subsets from the groupoid 
G= {C (Z)), *, (3, 2ir)}} be the subset groupoid. 


Study questions (1) to (v) of problem 2 for this S. 


6. Let S = {Collection of all subsets from the groupoid 
G= {(Z;3 UD, *, (5, 61}} be the subset groupoid. 


Study questions (i) to (v) of problem 2 for this S. 
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Let S = {Collection of all subsets from the groupoid 
G= {(Z3 UI), *, (7L 8D}} be the subset groupoid. 


Study questions (1) to (v) of problem 2 for this S. 


Let S = Collection of all subsets from the groupoid 
G= {(Z13 UT), (8, 9), *}} be the subset groupoid. 


Study questions (1) to (v) of problem 2 for this S. 

How many subset groupoid topological spaces (distinct) 
can be obtained from G = {Zi6, *, (t, s); t, s € Zs only t = 
s = | makes G to be a semigroup}? 


Study question (9) when Zj9 is used. 


Let S = {Collection of all subsets from the groupoid 
G= {(Zy UD), *, (SI, 2)}} be the subset groupoid. 


Study questions (1) to (v) of problem 2 for this S. 

If G in problem (11) S is replaced by G; = {(Z). U J), *, 
(71, 51+2)}, study questions (1) to (v) of problem 2 for this 
S. 

Also compare the spaces in (11) and (12). 


Let S = {Collection of all subsets from the groupoid 
G = {C(Zas), *, (10, 20i¢)}} be the subset groupoid. 


(i) | Study questions (i) to (v) of problem 2 for this S. 

(ii) If in G; (10, 20i¢) is replaced by (10 + 20ip, 10ip + 
20), study questions (i) to (v) of problem 2 for this 
S 


(iii) Compare both the sets of topological spaces. 


14. 


15. 


16. 


17. 


18. 
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Let S = {Collection of all subsets from the groupoid 
G = {C(Zi4 U I), *, (10, 21)}} be the subset groupoid of 
the groupoid G. 


Study questions (1) to (v) of problem 2 for this S. 


Let S,; = {Collection of all subsets from the groupoid 
G= {C((Zi4 UI), *, (10, 2i¢)}} be the subset groupoid of 
the groupoid G. 


(i) | Study questions (i) to (v) of problem 2 for this S. 
(ii) Compare S in problem 14 with S, in this problem 
15. 


Let S = {Collection of all subsets from the groupoid 
G = {Zi x Zio, * = (*1, *2)3 (5, 6), (2, 5))}} be the subset 
groupoid. 

Study questions (1) to (v) of problem 2 for this S. 


Let S = {Collection of all subsets from the groupoid 
G = {ZsS;, *, (1+g1, 4 + 3g2); where 


123 4 5 67 
g,= and 
2143 67 5 


123 4 5 6/7 
22> 


be the subset groupoid. 
eae 7 1 pibeetiesu es 


Study questions (1) to (v) of problem 2 for this S. 

Let S = {Collection of all subsets from the groupoid 
G = {C(Zy9)Do7, *, (3ipa + 2b*, Sab® + 8ip)}} be the subset 
groupoid. 


Study questions (1) to (v) of problem 2 for this S. 
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19. 


20. 


21. 


22: 


23. 


Let S = {Collection of all subsets from the groupoid 
G = {Zis (S() x Do), *, (5, 10)}}} be the subset 
groupoid. 


Study questions (1) to (v) of problem 2 for this S. 


Let S = {Collection of all subsets from the groupoid 
G = {C(Zo) (S(5) x Dog), *, (Sip, 3iz)}} be the subset 
groupoid. 


(i) | Study questions (i) to (v) of problem 2 for this S. 
(11) How many different groupoids can be built using 
C(Zo) (S(5) x Das)? 


Characterize those subset groupoid topological spaces of 
infinite order which contain subset groupoid topological 
subspaces of finite order. 


Let S = {Collection of all subsets from the polynomial 


groupoid P = {daa a € G= {Zp, *, (7, 0)}}} be the 
i=0 


subset polynomial groupoid. 


(1) Show S is non commutative and of infinite order. 

(ii) Find T) and T) and show they are non associative 
and non commutative groupoid subset topological 
spaces. 


Let S = {Collection of all subsets from the matrix 
groupoid M= {(a1, a2, a3, a4, as) | ae G= {ZZ 40, * (10, 
30), 1 <i <5}} be the subset row matrix groupoid. 


(i) | Study questions (i) to (v) of problem 2 for this S. 

(ii) Show S has subset zero divisors. 

(iii) ShowT, and T) have subset topological zero 
divisors. 


24. 


25. 


26. 
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Let S = {Collection of all subsets from the matrix 
groupoid 


M=4| 2 || a: © G= {C(Zis) *, (8, Tis) } 1 SiS 123} 


Ay. 


be the subset groupoid. 


Study questions (1) to (iii) of problem 23 for this S. 


Let S = {Collection of all subsets from the matrix 
groupoid 

a, a, a5 
M=4| a6 a7 ++ sq | | a € G= {Zio Sa, *, 

a3, a3) ase A45 


3 where ’ 


Ee BAY Ot B35 A 
BAS Be ee tag. fay? 


123 4 . : 
Q4= ae Boa } 1 <1< 45} be the subset groupoid. 


N 


Study questions (1) to (iii) of problem 23 for this S. 


Let S = {Collection of all subsets from the groupoid 
matrix 
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27. 


28. 


Ba: a a, 
ae 1s ais 
— || lig Byes te Be 7 fie 
M= ai € G= {C(Z)2) Doz, *, Bir 
Ayo A509 Gee a54 
4x5 Ang 39 
43; Az, 36 


+ 2ab + 5b’, 10ip + Sab” + ab’); a, b € Dy 7}, 1 <i < 36}} 
be the subset groupoid. 


Study questions (i) to (iii) of problem 23 for this S. 


Let S = {Collection of all subsets from the super matrix 


groupoid M = 4/ a, | |aj e G= {C((Z;5 UT); *, (SI, 10 + 


51), 1 <1 < 73} be the subset super matrix groupoid. 
Study questions (1) to (iii) of problem 23 for this S. 


Let S = {Collection of all subsets from the super matrix 
groupoid M = {(a; | az a3 a4 as | ag a7 ag | ag Ayo | a11) | ai E 
G = {C((Z, UI); *, (3 + 4ip + 100, 15Tip + 14ip + 1)) 1 <i 
< 11}} be the subset super matrix finite complex 
neutrosophic modulo integer groupoid. 


Study questions (i) to (iii) of problem 23 for this S. 


29. 


30. 


31. 
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Let S = {Collection of all subsets from the super matrix 
groupoid 


ajeG 


age | 


= {C((Zs; UI) Don, *, Bla + 2 + SI + Zip + ipl ab’, 0); 
1 <i < 54}} be the finite complex neutrosophic modulo 
integer super matrix subset groupoid. 


Study questions (1) to (iii) of problem 23 for this S. 


Let S = {Collection of all subsets from the super matrix 


groupoid M = ae G= 


{C((Zi2 UD), *, (51+ 3, + 4ip + 6igl, 6)}; 1 <i < 25}} be 
the subset super matrix groupoid. 
Study questions (1) to (iii) of problem 23 for this S. 


Let S = {Collection of all subsets from the polynomial 


groupoid M = ps a.x' 


i=0 


aj € G=C(Z)) UD, sh (3 + 2ip + 


4, 6ipl + 71 + 2i¢)}} be the subset matrix groupoid. 
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32. 


33. 


34. 


39: 


36. 


37. 


38. 


Study questions (1) to (iii) of problem 23 for this S. 


Study S in problem 31 if G is replaced by 
G' = {Zio, *, (5, 4)} and compare both. 


Let S = {Collection of all subsets from the loop L2)(11)} 
be the subset loop groupoid. 


(i) Find o(S). 

(ii) Find the subset topological groupoid spaces T’, and 
7. 

(iii) Prove both T> and T) are non commutative and 
non associative. 

(iv) Does T’ and T. satisfy any of the S-special 
identities? 


Let S = {Collection of all subsets from the loop L29(15)}} 
be the subset loop groupoid. 


Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the loop Lj5(8)} be 
the subset loop groupoid. 


Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the loop Lj9(7)} be 
the subset loop groupoid. 


Study questions (i) to (iv) of problem 33 for this S. 


Can there be a finite subset loop groupoid which is a 
Smarandache Bol subset groupoid? 


Can there be a finite subset loop groupoid S such that the 
subset groupoid topological spaces T, and T. are S- 
Bruck subset topological spaces? 


39. 


40. 


41. 


42. 


43. 


44. 


45. 
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Study the problem 37 in case of infinite subset groupoid. 


Let S = {Collection of all subsets from the loop L27(8)} be 
the subset loop groupoid. 


Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the loop Lj23(8)} 
be the subset loop groupoid. 


Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the loop L5(2) x 
L,3(9)} be the subset loop groupoid. 


Study questions (1) to (iv) of problem 33 for this S. 


Does there exists a finite / infinite subset loop groupoid 
which is S-Moufang? 


Give an example of a S-finite Moufang subset loop 
groupoid. 


Let 
C(S) = {Collection of all subsets of the loops L,(m) € Ly} 
be the collection of all subsets loop groupoid. 


(i) | How many of them have S-subset WIP topological 
spaces associated with them? 

(ii) How many of them have S-subset commutative 
topological spaces associated with them? 

(iii) How many of them have S-subset strictly 
commutative topological spaces associated with 
them? 

(iv) How many of them have S-subset right alternative 
topological spaces associated with them? 

(v) How many of them have S-subset left alternative 
topological spaces associated with them? 
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46. 


47. 


48. 


49. 


50. 


51. 


Let C(S) = {Collection of all subsets from the loops L219} 
= {Collection of all subset loop groupoids of the loops 
Ly19(m) € Lao}. 


Study questions (1) to (v) of problem 45 for this C(S). 


Let C(S) = {Collection of all subset loop groupoids from 
the loop in L43}. 


Study questions (1) to (v) of problem 45 for this C(S). 


Let C(S) = {Collection of all subset loop groupoids from 
the class of loops L279}; 


(i) | Study questions (i) to (v) of problem 45 for this S. 
(ii) Prove C(S) has non S-subset topological spaces 
which are strictly non commutative. 


Let S = {Collection of all subset loop groupoids from the 
class of loops in L73} 


(i) Study questions (i) to (v) of problem 45 for this 
C(S). 

(11) Show only one S € C(S) is such that the subset loop 
groupoid topological spaces T’, and T) are S- 
strictly non commutative. 


Let C(S) = {Collection of all subset loop groupoids from 
the class of loop Las;}. 


Study questions (1) to (v) of problem 45 for this C(S). 


Let S = {Collection of all subsets from the loop 
L151(7)}be the subset loop groupoid. 


Study questions (i) to (iv) of problem 33 for this S. 


32, 


53. 


54. 


55. 


56. 
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Let S = {Collection of all subsets from the loop L43(8)} be 
the subset loop groupoid. 
Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the loop L125(9)} 
be the subset loop groupoid. 


Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the matrix 


groupoid M = 4] a, | | a € Lis5(8), 1 <i < 18}} be the 


subset groupoid. 
Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets form the matrix 


a, a, Aig 
ai, Ai, Ano 
groupoid M= 5|a,, a, ... as, | | ai © L43(9), 
a3) Ax Ayo 
Ay, Agy 59 


1 <i <50}} be the subset loop groupoid. 
Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the matrix 
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57. 


58. 


59. 


60. 


groupoid M = a; € L219(38), 


1 <i< 16}} be the subset groupoid. 

Study questions (i) to (iv) of problem 33 for this S. 

Let S = {Collection of all subsets from the polynomial 

groupoid M = {Sea 
i=0 


groupoid. 


a, €L4(9)}} be the subset 


Study questions (1) to (iv) of problem 33 for this S. 
Let S = {Collection of all subsets from the polynomial 


groupoid M = {Sea a, €L47(9)}} be the subset 
i=0 


groupoid. 
Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the polynomial 


groupoid M = {Sax 
i=0 


a; €L7(3) x L;3(7)}} be the subset 


groupoid. 

Study questions (1) to (iv) of problem 33 for this S. 

Let S = {Collection of all subsets from the polynomial 
groupoid G = {[a, b] | a, b © Los4 (7)}} be the subset 


interval groupoid. 


Study questions (1) to (iv) of problem 33 for this S. 


61. 


62. 


63. 


64. 
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Let S = {Collection of all subsets from the interval 


[a,b, ] 


[a,b, ] 


groupoid G = ai, b; € Lgo(9); 1 <i < 9}} be 


[a,b, ] 
the subset groupoid. 
Study questions (1) to (iv) of problem 33 for this S. 
Let S = {Collection of all subsets from the interval 
groupoid C= {((a, b)), (a, b»), see (aio, bio)) | ai, b; € 
L9(8); 1 <i < 103} be the subset groupoid. 


Study questions (1) to (iv) of problem 33 for this S 


Let S = {Collection of all subsets from the interval 
groupoid 


[a,b,]  [a,b,] — [a;b;]. [ajobio] 
G= 5} [ab] [ab] [436.3] --- [arb] } | ai, bi € 
[ab] [a,b] [a3b.,] .. [asobso] 
L143(8); 1 <1 <30}} be the subset groupoid. 
Study questions (i) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the interval 


abi ek TB Be) | 
[4,65]. Se ‘Lapbis] 
groupoid G = [aisbis] [rsPi6] ai, bi € Ly9(19); 
[aj ob,» ] [ay,4b5,] 
[a5b,5] [abso ] 
[[a5:b5,] [a3.b5.] | 
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65. 


66. 


67. 


1 <i<36}} be the subset groupoid. 
Study questions (i) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the interval 


[a,b;] 


[a,b, ] 


groupoid G = ai, bi € G= {ZoSs, *, (7g1 + & 


[a,5b,,] 


: 12 3 
+ 393, 4g) + 5g4); 1 <1< 19}; g,= ; 


be the subset groupoid. 

Study questions (1) to (iv) of problem 33 for this S. 

Let S = {Collection of all subsets from the interval matrix 
groupoid M = {((ai, bi], [a2, bz], ..., [ai9, bio])) | ai, bi € G 
= {C((Z), UI) Dz, *, Ba + Sipb + 7lab’ + Slip, 10ip + 
3lip ab’ + 3b’); 1 <i < 19}} be the subset groupoid. 

Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the matrix 


[a,b,] «» [ajsb,] 
groupoid M= 5} [a,,b,,] ... [a,,b,,]} | ai, bi e C= 
[aysby5] ...  [aseb3e] 


68. 


69. 


70. 


ale 
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{C(Zi5); *, (ir, 8 + Jip)} 1 <1<36}} be the subset 
groupoid. 
Study questions (1) to (iv) of problem 33 for this S. 


Obtain some special features enjoyed by subset groupoids 
of infinite order. 


Will the trees in general of T’, and T. be different? 


Let S = {Collection of all subsets from the groupoid 


[ab] ‘[a5b3] sa. [a,b,] 


b b 5 b 
icing N= ee 1 ee 9] lewd i] 


[agsby3] [aggbyg] --- [agobyo ] 


ai, b; e€G= {C(Zig U I) Doi, * (10I, 2if) 1<i< 49} be 
the subset groupoid. 


(i) | Study questions (i) to (iv) of problem 33 for this S. 
(ii) Can S have subset zero divisors? 


Let S = {Collection of all subsets from the super interval 
matrix groupoid G = 


[a,b,] | [a,b] [asb;] | [a,b,] [asbs] [a,b,]  [a,b,] 


[a,b] si sa ss | [Aig bia | 
[a,;b,;] ne fi se ~ [ag Del 
[aseD55 as ots <> | faye] 


ai € {C(Zj9 UT) (S(5) x Do19)} 1 <i < 28}} be the subset 
interval matrix groupoid. 


Study questions (i) to (iv) of problem 33 for this S. 
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72. 


73. 


74. 


Let S = {Collection of all subsets from the interval 


[a,b, | 


a 
groupoid G = 2°?" 1] ai, b; © La3(7); 1 Sis 15}} be 


[a,5b,5] 
the subset interval matrix groupoid. 


Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the interval matrix 


[a,b, | [a,b,] ... [abo] 
groupoid M = 4} [a,,b,,] [a,.b,.]  ... [as 9b.9] | | ai, bi € 
[a:by,] [as by]. [Asobs0] 


Loo9(18); 1 <i < 30}! be the subset groupoid. 
Study questions (1) to (iv) of problem 33 for this S. 


Let S = {Collection of all subsets from the groupoid 
G= {Z4s, *, (3, 10)}} be the subset groupoid. 


(i) Find all subspaces of the subset groupoid 
topological spaces T,, T), and T.. 

(ii) Can one say both T, and T, have the same 
number of topological subspaces? 

(iii) Find the trees of T,, T, and T, . 

(iv) Find all subsets subgroupoid of S. 

(v) Is the number of subset subgroupoids of S be the 


same as the number of subgroupoids of the 
groupoid G? 


TD: 


76. 


77. 


78. 


I 
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(vi) Can one say the number of topological subspaces of 
T, and T_ is the same as that of the number of 


subset groupoids of S. 
(vii) Find the total numbers in (iv), (v) and (vi). 


Let S = {Collection of all subsets from the groupoid 
G= {(C(Zjo), *, (ir, 9)}} be the subset groupoid . 


Study questions (i) to (vii) of problem 74 for this S. 


Let S = {Collection of all subsets from the groupoid 
G= {(Zj9 UTD), *, (QI, 1+10)}} be the subset groupoid. 


Study questions (1) to (vii) of problem 74 for this S. 

Let S = {Collection of all subsets from the groupoid 
G = {Z, x Zi, * = (*1, *2); (3, 4), (6,0)}} be the subset 
groupoid. 

Study questions (1) to (vii) of problem 74 for this S. 

Let S = {Collection of all subsets from the gorupoid 
G = {C(Zi6 U T)Sg, *, (81, 4 + Jip + 21)}} be the subset 
groupoid. 

Study questions (1) to (vii) of problem 74 for this S. 

Let S = {Collection of all subsets from the groupoid 
G = {(Z, UD), (Ss x Dy8), *, (41, 2+31)}} be the subset 
groupoid . 


Study questions (1) to (vii) of problem 74 for this S. 
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80. 


81. 


82. 


83. 


Let S = {Collection of all subsets from the matrix 


groupoid M = 5] a, | |ai €e C((Zi7 UDS@)}, 1 <i< 9}} 


be the subset groupoid. 

Study questions (1) to (vii) of problem 74 for this S. 

Let S = {Collection of all subsets from the matrix 
groupoid M = {(a1, a, ..., ai6) | a € G = {Z43 (D227), *, 
(Jab* + 8, 4a + 4b*)}, 1 <i < 16}} be the subset groupoid. 
Study questions (1) to (vii) of problem 74 for this S. 


Let S = {Collection of all subsets from the matrix 
groupoid 


M= : ; : : ai € G= {C(Zjs) Das, *, 


(3ip + 4 + 8b + Tab”, 9ab’ + ipa)}, 1 < i < 40}} be the 
subset groupoid. 


Study questions (1) to (vii) of problem 74 for this S. 


Let S = {Collection of all subsets from the super matrix 
groupoid 


84. 


85. 


86. 


87. 


Non Associative Special Subset Topological Spaces... | 99 


M= 4/a, | }a; e G= {C((Z19 UD), *, (301 + 40i¢ + 70lip, 


0)}, 1 <i <9}! be the subset groupoid. 
Study questions (i) to (vii) of problem 74 for this S. 


Let S = {Collection of all subsets from the loop L7(4)} be 
the subset groupoid. 


Study questions (i) to (vii) of problem 74 for this S. 


Let S = {Collection of all subsets from the loop L4s(8)} 
be the subset groupoid. 


(i) | Study questions (i) to (vii) of problem 74 for this S. 
(ii) Find all subloops of L4;(8). 
(iii) Show T’, and T. has atleast 45 subset loop 


groupoid topological subspaces which are 
associative. 


Let S = {Collection of all subsets from the loop Lj29(11)} 
be the subset groupoid. 


Study questions (1) to (iii) of problem 85 for this S. 


Let S = {Collection of all subsets from the loop L27(8) x 
L19(7)} be the subset loop groupoid. 
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88. 


89. 


90. 


Study questions (1) to (iii) of problem 85 for this S. 


Let S = {Collection of all subsets from the matrix 


groupoid M = 


ai € L43(7), l<i< 8}} be the 


subset groupoid. 


(1) | Study questions (i) to (vii) of problem 74 for this S. 

(ii) How many subset groupoid topological subspaces 
in T, and T_, are associative? 

(iii) Is the number in (ii) greater than 44 (order of the 


loop over which M is built)? 


Let S = {Collection of all subsets from the matrix 
groupoid M= {(a;, a, ..., a9) | aj © L4o(9); 1 <1 < 9}} be 
the subset groupoid. 


Study questions (1) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the matrix 


groupoid M = 


ae Li3(11), l<i< 


30}} be the subset groupoid. 


91. 


92. 


93. 


94. 
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Study questions (1) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the matrix 


groupoid M = a; € L3)(7) x 


L,3(7), 1 <i < 20}! be the subset groupoid. 

Study questions (i) to (iii) of problem 88 for this S. 

Let S = {Collection of all subsets from the matrix 
groupoid M= {([ai, bi], [a, bo], Se [aio, biol) | ai, bj € 
Ly7(11), 1 <i < 10}} be the subset groupoid. 

Study questions (i) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the matrix 


[a,b,]_ [a,b] 


[ajb,] — [a,b,] 


groupoid M = a;, b; € Ly47(9), 1 <i 


[a,,5,,] [a,b] 


< 12}} be the subset groupoid. 
Study questions (1) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the matrix 
groupoid 
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95. 


96. 


97. 


98. 


[apy] Ab. - fae; Be] 
,b che ,b 
ee i] eu, v] ai, bj € Ly47(9), 


Lays ide Tags Bsa] 


1 <i<36}} be the subset groupoid. 
Study questions (i) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the groupoid 


polynomial P = {s a;x' 


i=0 


a; € G = {Zyp, *, (6,7)}} be the 


subset groupoid. 
Study questions (i) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the groupoid 


polynomial P = {Saw 
i=0 


a; € Lyo0(8)}} be the subset 


groupoid. 
Study questions (1) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the groupoid 


polynomial P = {daa 


i=0 


a € L3)(7) x L,(3)}} be the 


subset groupoid. 
Study questions (1) to (ili) of problem 88 for this S. 
Let S = {Collection of all subsets from the groupoid 


polynomial P = {San ai € G= {(Zy4 U DSs, *, (10, 


i=0 


I)}} be the subset groupoid. 


99. 


100. 


101. 


102. 


103. 
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Study questions (1) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the groupoid 


polynomial P = {Saw 


i=0 


a; € Lis(8) }} be the subset 


groupoid. 
Study questions (1) to (iii) of problem 88 for this S. 
Let S = {Collection of all subsets from the groupoid 


polynomial P = {Sea a; € Lyo(7)}} be the subset 


i=0 


groupoid. 
Study questions (1) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the loop L43(7)}} 
be the subset loop groupoid. 


(i) | How many subset loop groupoids of L43(m) exist? 

(ii) Are these subset loop groupoids isomorphic? 

(iii) Show T., and T. are different for each loop in Ly3. 

(iv) Show T, for all of these loop groupoids is the 
same. 


Study problem (101) for any loop L,(m). 


Let S = {Collection of all subsets from the interval 


ca) 


polynomial groupoid M = (Sta »b, Jx' 


i=0 


ai, b; € Ls5(13)}} 


be the subset groupoid. 


Study questions (i) to (iii) of problem 88 for this S. 
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104. 


105. 


106. 


107. 


108. 


Let S = {Collection of all subsets from the interval 
polynomial groupoid M = [dia }x'| ai, b} € G = {(Z4s 


i=0 


UT), *, (101, 0)}} be the subset groupoid. 

Study questions (1) to (iii) of problem 88 for this S. 

Let S = {Collection of all subsets from the interval 
polynomial groupoid G = {(Z UI), *, (6 + 41, 6 — 41)}} be 
the subset groupoid. 

Study questions (i) to (iii) of problem 88 for this S. 

Study Sif (Z UD) is replaced by (C UI). 

Let S = {Collection of all subsets from the groupoid 
G = {(a, ..., a7) | ai € (QUT), 1 <1< 7}} be the subset 
groupoid. 

Study questions (1) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the groupoid 


M= 4la, |] a, € (Q* ULL {0})Si0, 1 <i < 9}} be the 


subset groupoid. 
Study questions (1) to (iii) of problem 88 for this S. 


Let S = {Collection of all subsets from the groupoid 


M= (QUI) xR, *=(*1, *2), ((10, D, (143 , 0)}} be the 
subset groupoid. 
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Study questions (1) to (iii) of problem 88 for this S. 


109. Let S = {Collection of all subsets from the groupoid 


M= [Zax 


ae G= (CUD *,4-7i,8+1-4i+ 


i=0 


9i1)}} be the subset groupoid. 
Study questions (i) to (iii) of problem 88 for this S. 


110. Let S = {Collection of all subsets from the interval 
groupoid 
[a,b,]  [a,b,] — [a5b,] 
Medes las ‘ ‘J abe G={(R'UD 


[angb.g] [A9b.5] [Aasob39] 


ns (V31 ; 431 )}} be the subset groupoid. 


Study questions (1) to (iii) of problem 88 for this S. 


111. Let S = {Collection of all subsets from the interval 
groupoid G = {Zag, *, (12, 0)}} be the subset groupoid. 


(i) Find all subgroupoids of H;G. 
(ii) How many subset set ideal groupoid topological 
spaces of S over H; exist? 


112. Let S = {Collection of all subsets from the interval 
groupoid M = {(a), a, ..., ai2) | ai Ee G= {(Zy UD), *, (31, 
3)}, 1 <i < 12}} be the subset groupoid of M. 


(i) | How many subgroupoid H; of M are there? 
(ii) Find all the related subset set ideal groupoid 
topological spaces of S over Hi c M. 
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113. 


114. 


115. 


116. 


117. 


118. 


Characterize those quasi simple subset set ideal subset 
groupoids. 


Let S = {Collection of all subsets from the groupoid 


3 || ai © Lazs(4); 1 <1 < 5}} be the subset 


groupoid. 

Study questions (i) to (ii) of problem 112 for this S. 

Let S = {Collection of all subsets from the groupoid 
P= {[aj, ao, ..., aya] | ai € Ls(3) x L0(7); 1 <1 < 14} be 
the subset groupoid. 


Study questions (1) to (ii) of problem 112 for this S. 


Let S = {Collection of all subsets from the groupoid 
G= {C(Z)s), *, (10, ir)}} be the subset groupoid. 


Study questions (i) to (ii) of problem 112 for this S. 

Let S = {Collection of all subsets from the groupoid 
M = {L,(3) x Li7(4) x G} where G = {Z)7, *, (10, 7)}} be 
the subset groupoid. 

Study questions (1) to (ii) of problem 112 for this S. 

Let S = {Collection of all subsets from the polynomial 


groupoid P = {Xax' | aj € M in problem 1173} be the 
subset groupoid. 
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Study questions (1) to (ii) of problem 112 for this S. 


119. Let S = {Collection of all subsets from the groupoid 


M= {Sta bas 


i=0 


ai, b; € L}3(7) x G where G = {C(Z)3), 


*, (12ip, 0)}}! be the subset groupoid. 
Study questions (1) to (ii) of problem 112 for this S. 

120. Let S = {Collection of all subsets from the groupoid 
M = {L17(4) x L}(3) x L17(5) x L},(2)}} be the subset 
groupoid. 

Study questions (i) to (ii) of problem 112 for this S. 


121. Let S = {Collection of all subsets from the groupoid 


3 aj € L,(3) x L;(2) x L35(4), l<i< 18}} be 


the subset groupoid. 
Study questions (1) to (ii) of problem 112 for this S. 


122. Let S = {Collection of all subsets from the groupoid 


[a,b,] [a,b,]  [a;b,] — [a,b,] 
M= oe Bee Bon oe 
[a5,b,,] [asgbsg]  [asob35] [Ayo buo ] 


x Ly9(7) x Le3(11), 1 <i < 40} be the subset groupoid. 
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123. 


124. 


125. 


126. 


Study questions (1) to (ii) of problem 112 for this S. 


Let S = {Collection of all subsets from the groupoid G, x 
G, x G3 x Gy where G, = {Zs, *, (3, 2)}, Go = {C(Z,), *, 
(6ir, O)}, G; = {(ZV I), ie (101, 8)} and G4 = {C(Zi7 U 
I), *, (121, 10ip + 3)}} be the subset groupoid. 


Study questions (i) to (ii) of problem 112 for this S. 
Give an example of a subset groupoid which has infinite 
number of subset set ideal groupoid topological spaces 


over subgroupoids. 


Give an example of a subset groupoid which has no 
subset set ideal groupoid topological spaces. 


Let S = {Collection of all subsets from the groupoid 
a, a, Ajo 
ay “aie Re > By 

M= aN ~ | | ai € Li3(7) x Lio(8) x L23(7), 
ay, a a 


1 <i< 100}} be the subset groupoid. Study questions (i) 
to (11) of problem 112 for this S. 


Chapter Three 


NON ASSOCIATIVE SUBSET TOPOLOGICAL 
SPACES ASSOCIATED WITH NON 
ASSOCIATIVE RINGS AND SEMIRINGS 


In this chapter we for the first time introduce the new notion of 
non associative subset topological spaces of non associative 
(NA) semirings and rings. Here we study their basic properties 
and develop some results depending on the structure of the ring 
or semiring. 


Let S = {Collection of all subsets from the non associative 
semiring or a ring} be the subset non associative ring. 


To = {S'=S vu {6}, U, a} will be the usual (or ordinary 
subset non associative (NA) semiring topological space. 
T. = {S’, U, x} is the special subset NA semiring topological 
space. 


T; is the special subset NA semiring topological spaces 
where T5 = {S, U, +}. T. = {S8’,.n, x} and T= = {S8’, 7, +} 
are special subset non associative (NA) semiring topological 
spaces. 
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Finally T, = {S, x, +} is the special strong NA semiring 
topological space. 


Only the NA subset semiring topological spaces T,, T° and 


T. are non associative and T,, T; and T. are associative. 


Thus with every S we have in general six different topological 
spaces, which we call in general as NA semiring topological 
space as they are basically built using non associative rings or 
semirings. 


We will illustrate this by some examples. 
Example 3.1: Let S = {Collection of all subsets from the 


groupoid semiring (Z’ U {0})G where G = {Zjs, *, (2, 0)}} be 
the subset non associative semiring (NA semiring). 


To, Ts, T5, T{, T{ and T* be the subset NA semiring 
topological spaces. 


Let {g., gi, .--, Zia} = {0, 1, ..., 14} = Zs 
Let A= {5g3, 284, 10g7, Zo} and B= {Zi2} E Ts 


AUB = {5g3, 2g4, 10g7, go} U {Zi2} 
= {5g3, 2g4, 10g7, go, i2} and 


AB = {5g3, 2g4, 10g7, go} A {gia} 
= $ are in Ty. 


Let A, B € T., clearly 


AUB = {5g3, 2g4, 10g7, go} U {gir} 
= {5g3, 2g4, 10g7, go, gio} and 


A+B 


{5g3, 2g4, 10g7, go} + {gir} 
= {5g3 + Sir, 284 + Biz, 1087 + Biz, Bo + Bir} 
are in T*. 
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Now consider A, B € T’; 


AUB = {5g3, 2g, 10g7, go} U {gi2} 
= {5g3, 2g4, 1087, go, gio} and 


AxB = {5g3, 2g4, 10g7, go} x {Zio} 
= {5g3 i £12, 224 s £12, 10g, * £12, Zo . Zi2} 
= {5g6, 2gs, 10g14, g3} are in T.. 


Suppose A,B € T_ 


AQB = {5g3, 2g4, 10g7, go} A {Zi2} 
= and 


A*B =Ax B= {5g3, 2g4, 10g7, go} x {gi2} 
= {5g3 * gio, 2g4 * gir, 1087 * Bir, Bo * gir} 
= {5g6, 28s, 10g14, g3} and in iL fs 


Finally A, B e T2; 


A+B = {5g3, 2g4, 10g7, go} + {gia} 
= {5g3 + 2io, 284+ Bir, 1087 + ir, Zo + Biz} and 


AAB = {5g3, 224, 10g), Zo} a) {Zio} 
= arein T. 


Suppose A, B é€ T;. 


A+B = {5g3, 2g4, 10g7, go} + {gia} 
= {5g3 + Zio, 284 + B12, 1087 + B12, Bo + Bio} and 


A*B 


{5g3, 2g4, 10g7, go} * {gir} 
= {526 2838, 10gi4, g3} are in T,. 


We see all the six spaces are different from each other. 
However only the spaces T, = T°, T. = T* and T, are non 
commutative and non associative. 
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For take A = {3g5}, B= {2g,} and C = {g7} in 
T,ot T, or T,. 


(A * B)= {3gs} * {2g4} 
= {3g5 * 2g4} 
= {6g5 * ga} 
= {6g10} wel) 


(B * A)= {2g4} * {3g5} 
= {2g4 * 3g5} 
= {6g3} ex (2) 


x 


(1) and (2) are different so the three spaces T,, T., = T* 


and T. = T* are non commutative. 


Consider 


(A * B) * C= ({3gs} * {2g4}) * {27} 
= {6gi0} * {g7} (using (1) for A * B) 
= {6210 * g7} 
= {6g5} «wi (1) 


Now 
A*(B*C)={3g5} * ({2g4} * {27}) 
= {3gs} * ({2g4 * g7}) 
= {3gs} * {2g8} 
= {3gs * 2ge} 
= {6210} re C4) 


(1) and (2) are different hence the operations on T,, T), and 


* . . 
T., are non associative. 


Thus these three subset special NA semiring topological 
spaces T,, T’ and Tare both non associative and non 
commutative. 
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Example 3.2: Let S = {Collection of all subsets from the NA 
loop semiring (R° U {0!)L1(3)} be the NA subset semiring. 
Clearly the six NA topological semiring spaces T,, T5, T=, T. 


a Voda Obes 


* 


T. and T, are such that the first three spaces are both 


la) 
commutative and associative and the later three spaces are both 
non commutative and non associative. 


Example 3.3: Let S = {Collection of all subsets from the 
groupoid semiring (Z* U {0})G where G = {(Z, U I), *, (21, 
21)}} be the subset semiring. 


We see all the six NA topological semiring spaces are 
commutative but certainly T,, T’, and T” are non associative. 


Example 3.4: Let S = {Collection of all subsets from the NA 
groupoid semiring (R° U I U {0})G where G = {Zy, *, (2, 
10)}} be the NA semiring of infinite order. 


Clearly the three subset special NA topological spaces T,, 
T., and T., are all both non associative and non commutative. 


Example 3.5: Let S = {Collection of all subsets from the NA 
loop semiring R = {(Z” UI U {0}) L43(9)}} be the subset NA 
semiring of infinite order. 


T,, T’, and T” are all non associative and non commutative 
semiring NA special topological spaces of infinite order. 


Example 3.6: Let S = {Collection of all subsets from the NA 
loop semiring R = {(Z” U{0}) x (Q’ UL U {0})L;3(7)} be the 
NA subset semiring of infinite order. 


T,, T, and T are special NA subset semiring topological 
spaces which are non associative but are commutative. 
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Example 3.7: Let S = {Collection of all subsets from the NA 
loop semiring (Z~> U{0})(L7(3) x L35(9))} be the NA subset 
semiring. 


Clearly the three NA topological semiring spaces T,, T_, 


and T° are all non commutative and non associative and are of 
infinite order. 


Example 3.8: Let S = {Collection of all subsets from the NA 
semiring (Z” U{0})(L15(8) x G) where G = {Zj6, * (2,5)}} be 
the subset NA semiring. 


T,, T., and T. are all non associative and non commutative 
subset NA semiring topological spaces of infinite order. 


Example 3.9: Let S = {Collection of all subsets from the NA 


row matrix semiring M = {(aj, a2, ..., a9) | aj € R=(Z U{0} U 
T) L27(8); 1 <1 < 9}} be the NA subset semiring. 


T,, T., and T_, (* is the x operation on R) are special subset 


NA semiring topological spaces which are non commutative 
and non associative. 


All these three spaces contain subset topological zero 
divisors which are infinite in number. 


Example 3.10: Let S = {Collection of all subsets from the NA 
semiring 


R= 4] "#8585 Ta, © RU {0}) Lol 14), 1 <i < 30}} 


Arg Ang §=— 39 


be the subset NA matrix semiring. 
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T,, T) and T. are all NA subset special topological 
semiring spaces which are commutative. 


Example 3.11: Let S = {Collection of all subsets from the NA 
semiring R = (Q” U {03) (L7(5) x Lo(8) x L13(2) x L43(2))} be 
the subset NA semiring. 


T,, T, and T\ are both NA subset special semiring 


topological spaces of infinite order which are non commutative 
and non associative and has subset topological zero divisors. 


Example 3.12: Let S = {Collection of all subsets from the NA 
semiring matrix 


M= 4/a, || aie (QUT {03)G where 


ay 


G = {C(Z45), *, (Tir, 0)}, 1 Sis 9}} 
be the NA subset column matrix semiring of infinite order. 


All the three special NA semiring subset topological spaces 
T,, T, and T. are of infinite order, non associative and non 
commutative having subset topological zero divisors. 


Example 3.13: Let S = {Collection of all subsets from the NA 
semiring super matrix M = {(a, a2 a3 | a4 | as as) where a; € P = 
(Q’ UTLU {03) L49(9); 1 < i < 63} be the subset NA semiring of 
infinite order. 


The three topological special NA subset semiring spaces T,, 
T, and T_ are non associative and non commutative and has 
non trivial subset topological zero divisors given by 
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A = {(a1 a a3 | 0 | 0 0), (a: 0 a3 | 0 | 0 0), (0 a; ar | 0 | 0 0), 
(00a, |0|00), (a, 00 |0|00)} and 


B= {(0 00] a; | 00), (00 0| a; | a: a3), (000 0 a; ay), 
(000|0|a,), (00 0] a; | 0 a:)} where a; e P; 1 <i <3 inT, (or 
T., and T. ) are such that 

A*B=Ax B= {(000|0/00)}. 


Thus T,, T, and T. has infinite number of topological 
subset zero divisors. 


Example 3.14: Let S = {Collection of all subsets from the NA 
semiring super matrix 


= {(R’ UI U {0}) (L,(3) x 3) where G = {C(Z,7), *, (9, Dig + 
8)}}, 1 <i <54}} be the NA subset semiring. 


T,, T, and T are subset special NA topological semiring 


spaces of infinite order both non associative and non 
commutative and has infinite number of subset topological zero 
divisors. 


Example 3.15: Let S = {Collection of all subsets from the NA 
super matrix semiring 
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a, € (ZU {0} UD (G, x G x G3) 


where G; = {Zio, *, (4, 5)}, G2 = {(Zio U I), *, (41, 5)} and 
G3 = {C(Zi0), *, (4, Sig)} 1 <i < 36}} be the NA semiring of 
infinite order. 


T,, T, and T) are all subset NA special semiring 


topological spaces of infinite order which is non commutative 
and non associative but has infinite number of subset 
topological zero divisors. 


Example 3.16: Let S = {Collection of all subsets from the NA 
super matrix semiring 


M= 4] a, | ay ce vee cee | vee vee | Aye | | ai © (Q™ LU {0}) 
Cd bP sm ol OE 


(L43(8) x Lis(8)), 1 Sis 243} 


be the NA subset super matrix semiring of infinite order. 
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Clearly T,, T) and T are all non associative non 


commutative special NA semiring topological spaces of infinite 
order. All the three spaces contain subset topological zero 
divisors in infinite number. 


Example 3.17: Let S = {Collection of all subsets from the 
interval semiring M = {[a, b] | a, b € (Z” U {0})L;(3)}} be the 
subset semiring of infinite order. 


T,, T, and T_ are all subset NA special topological 
semiring spaces of infinite order which are non associative and 
non commutative. This has subset topological zero divisors. 
However T,, T and T* are all subset NA semiring special 
topological spaces which are associative and commutative. 


Example 3.18: Let S = {Collection of all subsets from the NA 
semiring interval matrix M = {([a1, bi], [a2, ba], [a3, bs], [a4, ba], 
[as, bs], [as, be], [a7, bz], [as, bs]) | ai, bi € (RU {1} U {0}) Gi 
x Lo(8) x G) where G, = {Zo, sn 3, 2) and G = {Z45, * (9, 
2)}} be the subset NA interval matrix semiring. 


T., T>, T., T) , Ti and T, be the subset NA special 
semiring topological spaces of infinite order. The later three 
spaces are non associative and non commutative and has subset 


topological zero divisors which are infact infinite in number. 


Example 3.19: Let S = {Collection of all subsets from the 
interval matrix semiring 


M= 4| [a;,b;] ||a,b; e(Z7 UD 


[a;5,b,5] 


(L19(6) x Lis(3) x Lio(7) x Lio(10)); 1 sis 15}} 
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be the subset NA matrix interval semiring of infinite order. 


Clearly of the six subset NA special semiring topological 
spaces only T,, T’, and T” are both non associative and non 
commutative and of infinite order. Further all the three spaces 
contain subset topological zero divisors which are infinite in 
number. 


Example 3.20: Let S = {Collection of all subsets from the 
interval matrix NA semiring 


[ [a,,b, ] [a,,b,] [a,,b, | [a,,b,] ] 
[as,bs] ne vs [ag, bg] 
M-= [ay,by ] vs vs [aj,,b,.] 
[a,3,b,3] vs vs [ayesbi6] 
[a,7,b,7] ve oo [ay95by9] 
L[a2),b>,] oo ve [a5g,bo5] | 
be the subset NA interval matrix semiring of M. T,, T>, T., 


T’, , T< and T, be the subset NA interval matrix semiring 
special topological spaces of infinite order. The later three 
spaces are non associative and non commutative and have 


infinite number of subset topological zero divisors. 


Example 3.21: Let S = {Collection of all subsets from the NA 
polynomial semiring 


M= » ax 
i=0 


aj € (Z" U {0})(Lo(5) x Li9(8))}} 


be the NA subset semiring of infinite order. 


* * . . 
The three spaces T,, T,, and T. are non associative and 


non commutative and are of infinite order. S has no subset 
topological zero divisors. 
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Example 3.22: Let S = {Collection of all subsets from the NA 
polynomial semiring 


m= [Sean 


i=0 


a, € (ZU {0})(G, x Gy x G3) 


where G; = {Zas, *, (10, 3)}, Go = {Zip, *, (6, 0)} and 
G3 = {C(Z3), *, (ir, 2)}}} 


be the subset NA semiring. Of the six NA subset special 
semiring topological spaces T,, T°, T>, T’ , T and T, the 
later three are non associative and non commutative and of 
infinite order. 


Example 3.23: Let S = {Collection of all subsets from the NA 
interval polynomial semiring 


a, bi € (Z7 ULV {03)G x L,(6) 


M= [Sob 


i=0 


where G = {(Z;, *, (2, 5)}}} 


be the NA subset interval polynomial semiring. T’,,T” and T, 


are NA subset special topological spaces which are non 
associative and non commutative and are of infinite order. 


Example 3.24: Let S = {Collection of all subsets from the 
interval polynomial NA semiring 


a,b) < (QUTU {0})G; 


P= pyonas 


i=0 


oa {Zias, m, (2, 0)}} 
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be the NA subset semiring. T,, sO and i are NA subset 


special topological semiring space of infinite order which is non 
commutative and non associative. 


So far we have given only subset semiring NA special 
topological spaces of infinite order built using only NA 
semirings. 


Example 3.25: Let S = {Collection of all subsets from the 
groupoid lattice LG where G = {Z4, *, 20, 0)} and L is the 
semiring (distributive lattice) which is as follows: 


1 
ay a2 
a3 
a4 
as a6 
a7 
ag 
aio ag 
0 


be the subset NA semiring of finite order. 


T,, T.. T>, Ti, T% and T* are all subset NA special 


n? U 


semiring topological spaces of finite order. 


We show how operations on these six topological spaces are 
performed. 
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Let A = {a,10 + a)15, ag5} and 
B= {aol + a64, aq7} eT,= {s’ =Su {o}, U, OO}. 


Now AUB= {a,10 + al5, ag5} U {aol + a64, a47} 
= {a,10 + a.15, ag5, ayol + a64, a47} 


and A 7 B= {a,10 + aj15, ag5} A {ajol + a64, a47} 
= are in Ty. 


T, is a finite usual topological space of subsets of LG 
including the empty set. 


LetA,Be T* = {S,+,U} 
AUB = {a,10 + aj15, ag5} U {ajol + a64, a47} 
= {a,10 + a15, ag5, a47, ajol + a64} and 


A+B = {a,10 +al15, ag5} + {ajol + a64, a47} 


= {a,10 a aol5 + aol a64, ag5 + ajol Tr a4, 
ajl0+ aj15 + a47, ag5 + a7} 


: + 
are in T.’. 


Clearly T, and T5 are NA semiring subset topological 
spaces which are different. 


Consider A,B € T> = {S’=S vu {6}, 9, +}. 


AQB = {a,10 +a15, ag} OY {aol a a64, a47} 
= {} and 
A+B = {a,10 +al15, ag5} + {aol + a64, a47} 
= {a,10 a al5, ajol “Fe a64, ag5 ae ajol =P a64, ag5 + 
a47, a; 10 + ay15 + a47} are in T*. 


We see T> is different from both the spaces T* and Ty. 
Let A, Be T). 
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AUB = {a,10 ae aol5, ag5} U {aol te a64, a47} 
= {a,10 + a.15, ag5, a47, ayol + a64} and 


AxB = {a,10 + a)15, ago} x {aol + a4, a47} 


= {(a,10 + ag15) x a47, ags x a47, (a, 10 + a215) x 
(aiol + a64)} 


= {(a1 1 a4) (10 * 7) + (a2 Maa) (15 * 7), 
ag (1) aa (5 * 7), (a; (a a10) (10 * 1) ae 
(a2 A aio) (15 * 1) + (a1 A a6) (10 * 4) + 
(a2 M a6) (15 * 4), (ag A ajo) (5 * 1) + 
(ag A a6) (5 * 4)} 


= ago + a420 af ag20 + 41005 a1020 + Ao + a620, 
41020 + ag20 


= (a4 U ag) 20, 0, (aio U a6) 20, (aio U ag) 20} 


= {a420, 0, a620, ag20} are in T 
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and T”, is different from T>, T> and T, as special subset 


topological spaces. 
Now let A,B € TS = {S’=Su {0}, x, }. 


AQB = {a,10 + a915, ag5} A {ajol + a64, a47} 
{o} and 


AxB = {a,10+ a 15, ag5} x {ajol + a64, a47} 
= {0, a420, a620, ag20} (calculated earlier) 


ll 


are in T* and T” is different from subset special NA semiring 


topological spaces T*, T,, T5 and T>. 


Finally let A, B € T, = {S, +, x} 
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A+B = {a,10 aX al5, ag} sf {aol + a64, a47} 
= {ay 10+ aol5 + aiol a a64, ag5 + ajol + a64, ag5 1 
a47, a, 10 i ao1l5 + aq7} 


and 


AxB = {a,10 + aj15, ag5} x {aiol + a64, a47} 
= {0, a420, a620, ag20} are in T,. 


T, is different from the five subset topological NA semiring 
spaces; T,, T>, T,, T% and T*. 


Thus all the six spaces are different from each other and are 
of finite order. It can be easily verified T,, T§ and T* are all 


NA subset semiring topological spaces which are non 
commutative and non associative. 


Example 3.26: Let S = {Collection of all subsets from the 
groupoid lattice LG where G = {L(Z))), *, (3, 9ir)} and L = 


be the subset NA semiring. 
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It is easily verified that all the six NA subset semiring 
topological spaces of S are distinct. 


Example 3.27: Let S = {Collection of all subsets from the 
groupoid lattice LG where L is a Boolean algebra of order 2° 
and G = {C((Z, U I)), *, Ul, 2ir); the groupoid} be the subset 
special NA semiring of finite order. All the six spaces are finite 
and are distinct. 


T,, T7, and T* contain subset topological zero divisors. 


Example 3.28: Let S = {Collection of all subsets from the loop 
lattice LL7(3) where L is the following lattice 


Ke 


be the NA subset semiring of finite order. 


All the six topological spaces associated with S is of finite 
order and T,, T’,) and T* are non associative and non 
commutative and has subset topological zero divisors. 
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Example 3.29: Let S = {Collection of all subsets from the 
groupoid lattice LG where G = {Zo, *, (30, 0)} and L= 


be the NA subset semiring of finite order. 


All the six topological spaces associated with S is of finite 
order. 


T,, T5 and T* are non associative and non commutative 
and has subset topological zero divisors. 


Example 3.30: Let S = {Collection of all subsets from the loop 
lattice LL25(8) where L = 
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be the NA subset semiring of finite order. 


All the six special NA topological spaces associated with 
them are finite order and T,, T and T* are both non 


associative and non commutative and has no subset topological 
zero divisors. 


In view of these we just state the following theorem the 
proof of which is left as an exercise to the reader. 


THEOREM 3.1: Let 
S = {Collection of all subsets of a NA semiring P} be the NA 
subset semiring. 


If P has no zero divisors then S has no subset zero divisors. 
Further T, TT) and T* have no subset topological zero 


divisors. 


Example 3.31: Let S = {Collection of all subsets from the 
groupoid lattice L(G, x G2) where G; = {Zo4, *1, (10, 20)} and 
Go = {C(Zi6), *2, (101g, 0)}} and L is a Boolean algebra with 64 
elements} be the NA subset semiring of finite order. 


All the six special NA subset topological spaces of S are of 
finite order. 


T,, T, and T, are both non commutative and non 
associative and has subset topological zero divisors. 


Example 3.32: Let S = {Collection of all subsets from the loop 
lattice L(L\7(9) x L15(8)) where L is a distributive lattice given 
below; 
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be the NA - subset semiring of finite order. 


Ts, T5 and T* are non associative but commutative and of 


finite order and has finite number of subset topological zero 
divisors. 


Example 3.33: Let S = {Collection of all subsets from the loop 
lattice matrix M = {(aj, a2, a3, a4) | aj € LLj5(2); 1 <1 < 24}} 
where 
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L = 
1 
ay2 aii 
a10 
a7 Ag 
a6 a4 
a3 
ay an 
0 


be the NA subset semiring of finite order. 


All the six topological spaces are of finite order. 


i : a H and T, are both non associative and non 
commutative and has finite number of subset topological zero 
divisors and the three spaces are the S-subset NA special right 


alternative topological semiring spaces. 


Example 3.34: Let S = {Collection of all subsets from the loop 
lattice matrix 


M= j|a, || a € LL(2), 1 <i<9andL= 
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be the NA subset semiring of finite order S has several subset 
zero divisors. 


So the NA topological semiring spaces T,, T”, and T” has 
several subset topological zero divisors. 


Example 3.35: Let S = {Collection of all subsets from the NA 
semiring (L x L x L x L) G where G = {Zs, *, (10, 9)} and L= 
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be the NA subset semiring of finite order. 


Example 3.36: Let S = {Collection of all subsets from the NA 
matrix semiring 


M=4| 4 92 “S$ || a, LLn(2);1si<45}} 


be the NA subset semiring of finite order. 


S has several subset NA subsemirings. 
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Further related to all these subset NA subsemiring we have 
topological subset semiring subspaces of T,, T,, T>, T2, T% 
and T*. 


B = {Collection of all subsets from the NA semiring 


a, a, a, 
0 0 0 : 

P= de> a, € LL) ,(2); 1 <i<3} CM} CS. 
0 0 0 


Now associated with B we have all the six subset NA 
semiring topological subspaces Bo, B,, B’,, Bi, BY and B* 


contained in T,, T,, T>, T{, T’ and T* respectively. 


Example 3.37: Let S = {Collection of all subsets from the NA 
semiring 


ay 


be the subset NA semiring of finite order. S has finite number 
of subset NA subsemirings. 


Now having seen examples of NA subset semirings of finite 
order and their properties; we now give a few examples of their 
substructures before we proceed to define subset set ideal 
special NA semiring topological spaces of all the six types. 


Example 3.38: Let S = {Collection of all subsets from the NA 
semiring 
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a 
M= a; € LL;\(2); 1 <i< 16}} 


be the subset NA semiring of finite order. L = Cio, a chain 
lattice. T,, T,, T°, T5, T5 and T* be the NA special subset 
semiring topological spaces of S. 


Let B,; = {Collection of all subsets from the NA 
subsemiring 


B, = {Collection of all subsets from the NA subsemiring 


B; = {Collection of all subsets from the NA subsemiring 


and so on and 


& 


a; € LL),(2)} CM} CS, 


oo oO 
ooo Oo 
ooo Oo 
a > ) 


rae) 
Nw 


a; € LL1,(2)} CM} cS, 


ooo oO 
oo Oo 
ooo oO 
— a) 


a, 
0 
0 
0 


a; € LL,(2)} ¢M} cS, 


a) 
ooo oO 
a) 
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Bib = ai € LL) ,(2)} <M} Cc N) 


ooo Oo 
a <<) 
SoS 1S: © 


AY6 


be the sixteen subset NA subsemirings of S. 


Associated with each these NA subset subsemirings we 
have the six types of subset NA subsemiring special topological 


spaces [,, Tz, I. I... 1, and “T.. 


All of them are proper subspaces and the subspaces of T.,, 


T. and T, are non associative and non commutative. 


Infact these 3 spaces satisfy S-special identity. 


Now only we have 16 such subspaces we can have several 
other NA subset subsemirings like say M; = {Collection of all 
subsets from the NA subsets semiring 


a as OD 

Via eo 8 ON) pe LL} CM} CS, 
0 0 0 0 ~ ~~ 
0 0 0 0 


M> = {Collection of all subsets from the NA subset semiring 


a, 0 a, 0 

Vi= ee ee’ a, € LL;,\(2)} CM} cS, 
0 0 0 0 = ~ 
0 0 0 0 


Ms; = {Collection of all subsets from the NA subset semiring 
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a, 0 0 a, 

V3= Oe deve a, € LL),(2)} CM} cS 
000 O = = 
Oy O 0.0 


and so on and 


Mj; = {Collection of all subsets from the NA subset semiring 


0 


Vix a, € LL,(2)} CM} cS 


— a a) 
ooo Oo 


and so on. 


We see all the fifteen subset NA subsemirings are of finite 
order and associated with each of them we have subtopological 
NA special semiring spaces. 


Not only these 15 NA subset subsemiring topological 
spaces we can have more and all them satisfy a S-special 


identity. 


Example 3.39: Let S = {Collection of all subsets from the NA 
semiring 


o4 || ai € LG where L = 
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and G = {Z7 x Zjs, * = (*1, *2); (3, 0), (0, 5)}} be the NA subset 
semiring. This has several subset special NA _ semiring 
topological subspaces. 


Example 3.40: Let S = {Collection of all subsets from the NA 
semiring 
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aj € LLg9(2)} } 


P= [Saw 
i=0 


be the subset NA semiring. S has several NA subset semiring 
topological subspaces viz. T,, T;, T;, T., T and T*. 


Infact each of these subset NA semiring topological spaces 
has infinite number of subspaces. 


Example 3.41: Let S = {Collection of all subsets from the NA 
semiring 
[a,,b;] 


[a,,b,] 


M= a;, b; € LL}5(8); L is from example 3.40, 


[a9 bio] 


1<i<10}} 


be the subset NA semiring. All the NA subset semiring 
topological spaces have subspaces. 


Further T’, T* and T, have pairs of subspaces A, B such 


[0,0] 
[0,0] 
that A x B= ; 


[0,0] 


Example 3.42: Let S = {Collection of all subsets from the NA 
semiring 


a;, b; ¢ LG where L = 


M= {Sten }x' 


i=0 
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and G = {C(Zip U I)), *, (61, 4)}} be the NA subset semiring. 
All the six subset special NA semiring topological spaces have 
subspaces infact of infinite order. 


Example 3.43: Let S = {Collection of all subsets from the NA 


semiring 


ai, bj € LL19(8)} } 


P= {earhae 


be the NA subset semiring. Associated with these NA special 
subset topological spaces T,, T,, T> and T°, T and T* we 
have infinite number of subspaces. 


We now proceed onto just briefly describe that the NA 
topological subset semiring space and if the basic structure 
which is used to build the NA subset semiring satisfies any of 
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the special identities like Moufang, Bruck, Bol or right 
alternative or left alternative or alternative or so on. We define 
the NA subset special semiring topological space to be a S-NA 
subset alternative (right alternative or Moufang or Bol) semiring 
topological space. 


We will illustrate this situation by an example or two. 
Example 3.44: Let S = {Collection of all subsets from the NA 


semiring M = {[aj, bi] x! | ai, b; € LG where L is a distributive 
lattice which is as follows: 


and G = {C (Zip UT), *, (61, 4)}} be the subset NA semiring of 
finite order. 
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All the six subset NA semiring topological spaces have 
subspaces infact of finite order. 


Example 3.45: Let S = {Collection of all subsets from the NA 
semiring (Z” U {0})L7(3)} be the subset NA semiring. 


Since L7(3) is a WIP (weak inverse property) loop so all the 
six topological spaces are Smarandache subset NA semiring 
Weak Inverse Property (WIP) topological spaces. 


Example 3.46: Let S = {Collection of all subsets from the NA 
semiring (R* UI U {0})L45(2)} be the subset NA semiring. 


Since L4;(2) is a right alternative loop S is a S-NA right 
alternative subset semiring. T”, T* and T, are all S-NA subset 
semiring right alternative topological spaces of infinite order. 


Example 3.47: Let S = {Collection of all subsets from the NA 
semiring M =LL,;(2) where K is a distributive lattice which is 
as follows: 
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be the NA semiring of finite order; L¢s5(2) is a right alternative 


loop so S is a S-subset NA right alternative semiring and T,, 
T°, TS are all S-subset NA semiring right alternative 


UU? ia) 


topological spaces of finite order. 


Example 3.48: Let S = {Collection of all subsets from the NA 
semiring LL>7(26)} be the subset NA semiring where L = 


L,7(26) is a left alternative loop}. Hence S is a S-left 
alternative subset NA semiring. Infact T°, T* and T, are all S- 


NA subset left alternative semiring topological spaces of finite 
order. 
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Example 3.49: Let S = {Collection of all subsets from the NA 
semiring (Q’ UI U {0})L43(42)} be the NA subset semiring. 
Since L43(42) is a left alternative loop S is a S-left alternative 
NA subset semiring. 


Hence T’,, T, and T, are S-left alternative semiring 


nN 


topological spaces of finite order. 


Example 3.50: Let S = {Collection of all subsets from the NA 
semiring (Z* U {0})G where G = {Zg, *, (4, 5)}} be the subset 
NA semiring. 


Since (Z" U {03)G is a S-subset NA semiring we see all the 
topological space are S-NA subset semiring topological spaces. 


Example 3.51: Let S = {Collection of all subsets from the NA 
semiring LG where G = {Zs, *, (2, 6)} and L= 


ay a3 
a6 a4 
a7 
ag 
ao 
410 
ait ai2 
0 


be the NA subset semiring. S is a S-NA subset semiring as the 
groupoid is a Smarandache groupoid. 
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Hence the topological spaces T,, T5 and T* of S are 
Smarandache NA subset semiring topological spaces of S. 


Example 3.52: Let S = {Collection of all subsets from the NA 
semiring (Z’ U {0!)G where G = {Zjo, *, (4, 0)}} be the NA 
subset semiring. 


We see G is a P-groupoid as 
(x *y) *x =x * (y * x) forall x,y eG. 


We call S the NA subset semiring to be a S-P-subset 
semiring as the basic algebraic structure which is used is a 
P-groupoid. 


We see the S is a S-subset NA P-semiring. 


Further T,, T5 and T* are all S-subset NA semiring P- 
topological spaces of S. 


Here it is pertinent to keep on record that only in case of 
subset topological spaces which are non associative we can 
study special types of topological spaces. 


Infact we have these topological spaces satisfy some special 
identities. 


This is a striking feature of these new special type of 
topological structures constructed by us. 


Example 3.53: Let S = {Collection of all subsets from the NA 
semiring LG where L = 
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and G = {Zjo, *, (10, 10)}$ be the NA subset semiring. Clearly 
G is a P-groupoid. 


So S is a S-NA subset semiring and T”,, T> and T, are all 


S-NA subset NA subset semiring P-topological spaces of finite 
order. 
In view of this we have the following theorems. 


THEOREM 3.2: Let S = {Collection of all subsets from the NA 
semiring RG (where R = Z U {0} or O° U {0} or R® U {0} or 
(Z UT U {0}) or (CO UT U {0}) or (R* UT U {0})) and 
G = {Z,, * (4 0; 1<t<n-Il}} be the NA subset semiring of 
infinite order. 


(i)  SisaS-P-NA subset semiring. 
(ii) TT , T and T, are S-NA subset semiring P-topological 
spaces of S of infinite order. 
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The proof follows from the fact G = {Z,, *, (t, t); 1<t<n} 
is a P-groupoid. 


THEOREM 3.3: Let S = {Collection of all subsets from the 
groupoid semiring LG where L is a_ finite distributive lattice 
and G = {Z,, *, (t,t), 1 < t < n}} be the NA finite subset 
semiring. 


(i) Sis aS-NA subset P-semiring of finite order. 
(ii) T°, T= and T, are all S-NA subset semiring P-topological 
spaces of finite order. 


Proof follows from the fact the groupoid 
G= {Z,, *, (t, t), 1 <t<n} is a P-groupoid. 


THEOREM 3.4: Let S = {Collection of all subsets from the NA 
semiring (O° U/{0})G where G = {Z,, *, (t, 0}} be the NA subset 
semiring. 


T,, T and T- are all S-NA subset semiring P-topological 
spaces if and only if in the groupoid G, t° = t (mod n). 


Proof follows from the fact the groupoid G = {Z,, *, (0, t)} 
is a P-groupoid if and only if t” = t (mod n). 


Example 3.54: Let S = {Collection of all subsets of the NA 
groupoid semiring Q’ U {0}G with G = {Zy, *, (9, 0)}} be the 
NA subset semiring. S is aS NA subset alternative semiring. 


The topological spaces T,, T’, and T. are all S-subset NA 
semiring alternative topological spaces of S. 


Example 3.55: Let S = {Collection of all subsets from the NA 
semiring LG with G = {Zjo, *, (5, 0)} and L = 
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a6 a4 
a7 
ag 
ao 
a10 
ai ai2 
0 


be the NA subset semiring. 


S is a S-subset NA alternative semiring as the groupoid G is 
an alternative groupoid. 


The topological spaces T,, T”, and T* are all S-subset NA 
alternative semiring topological spaces of finite order. 


In view of this we have the following theorem. 


THEOREM 3.5: Let S = {Collection of all subsets from the NA 
semiring LG with G = {Z,, *, (t, 0)} n, not a prime and L any 
distributive lattice} be a NA subset semiring. 


The topological spaces T,, T and T~ are S-NA subset 


semiring alternative topological spaces if and only if in G; 
t =t(mod n). 


We see the groupoid G = {Z,, *, (t, 0)} with t? = t (mod n) 
makes S both a NA subset semiring which is S-alternative as 
well as S-P-subset semiring. 
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But it is important to say that all S-subset semirings need 
not be always a S-subset NA alternative semiring. To this end 
we first give an example or two. 


Example 3.56: Let S = {Collection of all subsets from the NA 
semiring (Q’ U {0})G with G = {Zj, *, (10, 10)}} be the NA 
subset semiring. Clearly S is not a S-NA subset alternative 
semiring as G is not an alternative groupoid. 


Infact when in Z,, n is a prime the groupoids fail to be 
alternative. 


Example 3.57: Let S = {Collection of all subsets from the NA 
semiring (Z’ U {03})G with G = {Z), *, (3, 9)}} be the NA 
subset semiring. S is S-NA subset Moufang semiring. 


Thus, T,, TT”, and T* are all S-NA subset semiring 
Moufang topological spaces as G is a S-Moufang groupoid. 


Example 3.58: Let S = {Collection of all subsets from the NA 
semiring LG where G = {Zjo, *, (5, 6)} and L= 
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be the NA subset semiring. 


As G is a S-strong Moufang groupoid. S is a S-NA subset 
strong Moufang semiring. Further T,, T) and T* are all S-NA 
subset strong Moufang topological semiring spaces of S. 


Example 3.59: Let S = {Collection of all subsets from the NA 
semiring (Q* U {0})G where G = {Zy4, *, (7, 8)}} be a NA 
subset semiring. 


As G is a S-strong Moufang groupoid S is a S-strong 
Moufang NA subset semiring. 


Further T,, T’) and T* are all S-NA strong Moufang 
topological semiring spaces of S of infinite order. 


Example 3.60: Let S = {Collection of all subsets of the NA 
semiring LG where G = {Z, *, (13, 14)} and L= 


ay a3 
a6 a4 
a7 
ag ag 
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be the NA subset semiring of finite order. 


Since G is a S-strong Moufang groupoid so S is a S-strong 
Moufang NA subset semiring. The topological spaces T,, T* 
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and T* are S NA semiring strong Moufang topological spaces 
of finite order. 


In view of all this we have the following theorem. 


THEOREM 3.6: Let S = {Collection of all subsets from the NA 
semiring RG where R is R’ U {0} or ZU {0} or O U {0} or 
(R* UI U {0}) or (CO UI U {0}) or (Z UI U {0}) or R is a 
distributive lattice and G = {Zz,, *, (p, p+ 1)} be a groupoid and 
p a prime} be the NA subset semiring. Then 


(i)  GisaS-strong Moufang groupoid. 

(ii) Sis aS-strong Moufang NA subset semiring. 

(iii) T, T and T* are S-strong Moufang subset special 
semiring topological spaces of S. 


The proof is left as an exercise to the reader. 

The result follows from the fact that if 
G = {Zop, *, (p, pt 1); p a prime} is always a S-strong Moufang 
groupoid. 


Example 3.61: Let S = {Collection of all subsets from the NA 
semiring (Z’ U {0!)G where G = {Z,, *, (2, 3)}} be the subset 
NA semiring. 


Since G is a Smarandache Bol groupoid we see S is a S- 
subset Bol semiring. 


Further T,, T5 and T* are all S-subset NA semiring Bol 
topological spaces of S. 


However these spaces are not S-subset NA strong Bol 
semiring topological spaces. 


Example 3.62: Let S = {Collection of all subsets from the NA 
semiring LG where G = {Zj9, *, (3, 4)} and L is the lattice given 
in the following; 
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0 
be the NA subset semiring of finite order. Since G is a S-strong 
Bol groupoid, we see S is a S-strong Bol NA semiring. T,, T" 


and T* are S-strong Bol subset semiring topological spaces of 
S. 


Example 3.63: Let S = {Collection of all subsets from the NA 
semiring (Z” U {0})G where G = {Z,, *, ((p+1)/2, (p+1)/2)}; p 
a prime} be the subset NA semiring. 


G is a Smarandache idempotent groupoid so S is a S-NA 
idempotent semiring of infinite order. Further the topological 


spaces T,, T”, and T* are all S-strong idempotent NA semiring 
topological spaces. 


Thus we have seen NA semiring topological spaces which 
satisfy S-strong special identities. 
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Now we proceed on to use rings instead of semirings and 
just indicate how these structures behave. 


Example 3.64: Let S = {Collection of all subsets from the NA 
ring Zs;G where G = {Zpo, *, (5, 0)}} be the NA subset semiring. 


S is a S-strong NA P-semiring and T,, T’, and T* are all S- 
strong P-topological spaces. 


Example 3.65: Let S = {Collection of all subsets from the 
groupoid ring RG where G = {Zp *, (3, 4)}} be the subset 
semiring. S is S-strong Bol NA subset semiring of infinite order. 


Example 3.66: Let S = {Collection of all subsets from the 
groupoid ring Z.xsG where G = {Zu4, *, (2, 3)}} be the subset NA 
semiring. S is a S-Bol NA subset semiring of finite order. 


The topological spaces T;,, T* and T* are all S-subset NA 
Bol semiring topological spaces of finite order. 


So using NA rings or NA semirings we see the NA subset 
semiring topological spaces which satisfy special identities 
which is an innovative and a new concept pertaining to NA 
topological spaces. 


Next we proceed onto define the notion of subset set ideal 
topological semiring spaces of S over subrings or subsemirings 
over which S is defined. 


Let S = {Collection of all subsets from the NA ring R (or 
NA semiring P)} be the subset semiring. Let M be a subring of 
R (or N a subsemiring of P). 


Let B = {Collection of all subset set ideals of the semiring 
over the subring M (or over the subsemiring N). 


Now B can be given six topologies viz., mB, = {B, U, Mm} 
ordinary or usual topology. «B’, = {B, +, U}, mB) = {B’=B 
1 {>} = {B’, +, A}, mBS = {B, x, U}, mB* = {B’, x, A} and 
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mB, = {B, +, U} are six topological spaces over subrings (or 
subsemirings). 


The advantage of defining set ideal subset NA semiring 
topological spaces over subrings (or subsemirings) is that we 
see in general we can get as many number of spaces as the 
number of subrings of a ring R (or subsemirings of a semiring 
P). 


We will illustrate this situation by some examples. 


Example 3.67: Let S = {Collection of all subsets from the NA 
ring Zs;G with G = {Zjo, *, (5, 0}} be the subset NA semiring. 
Take V = ZsP where P = {0, 5} C G be a NA subsemiring of S. 
Let B = {Collection of all set subset ideals of S over the 
subsemiring V = ZsP} cS. On B we have all the six topologies 
given by ,B,, yB’,, vB, , vB’, , By, and ,B,. 

We see associated with each NA subring P; of Z;G we have 
these six topologies associated with them. 


Example 3.68: Let S = {Collection of all subsets from the NA 
semiring RG where G = {Zj¢, *, (3, 13)}} be the NA subset 
semiring. Let P = {Collection of all set ideals of the subsets 
over the NA subring W; =QG CRG}. , P Fiscatecie to 


Ww, OF wy VU? WOM Pw, VU? 


P\ and , P, are the six set ideal NA subset semiring 


wo 


topological spaces over the NA subring W, of S. 


Example 3.69: Let 

S = {Collection of all subsets from the NA ring R = ZL}9(3)} be 
the NA subset semiring. P = {3ZL19(3)} € Lio(3) be the NA 
subring of the ring R. 


Let V = {Collection of all set subset NA semiring ideals of 
S over the NA subring P of R}. 
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V can be associated with all the six topological spaces pVo, 
pV, pV, ’ pV., p V~ and pV, . 


Example 3.70: Let 

S = {Collection of all subsets of the NA ring Z).Lj5(8)} be the 
NA subset semiring. Let M = Z\.P where P = {e, gi}, gi € 
L}5(8) be a subring of Z).L)5(8). Suppose W = {Collection of 
all subset set semiring ideals of S over the subring M}. 


W can be given all the six topologies and W is a set NA 
subset ideal semiring topological spaces over the subring M of 
Zi2L\5(8). Since S is a commutative NA _ semiring all 
topological spaces are also commutative. 


Example 3.71: Let S = {Collection of all subsets from the NA 
semiring R = Zj6Lj9(3) } be the NA subset semiring. Let B = 
PL}9(3) be a subring of R where P = {0, 2, 4, 6, 8, 10, 12, 14} < 
Zio is a Subring of Zj¢. 


M = {Collection of all set ideal subsets from S over the 
subring B}. Using B we can have all the six set ideal subset 
semiring topological spaces over the subring B of R. 


The spaces pM,;, ,M*, and ,M_° are all non associative 


ia) 
and non commutative over B. However all of them are of finite 
order as S is a of finite order. 


One can study the trees associated with them. 


Example 3.72: Let S = {Collection of all subsets from the NA 
groupoid ring R = ZG with G = {Z,, *, (3, 0)} be the subset NA 
semiring; R has infinite number of subrings. Hence associated 
with each of these subrings we have infinite number of subset 
set ideal topological Non Associative (NA) semiring spaces. 


Example 3.73: Let S = {Collection of all subsets from the NA 
groupoid ring R = Z,.G where G = {Z»4, *, (12, 0)}} be the NA 
subset semiring. 
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R has only finite number of subrings; so associated with 
them we have only a finite number of NA subset ideal semiring 
topological spaces over the subring P; of R, i < ©. 


Example 3.74: Let S = {Collection of all subsets from the NA 
groupoid ring R = Z,G where G = {Zjs, *, (3, 5)}} be the NA 
subset semiring. R has only finite number of subrings. 


Thus S has only finite number of NA subset set ideal 
semiring topological spaces. 


We see the associated trees of these topological spaces are 
finite as S is finite. 


Example 3.75: Let S = {Collection of all subsets from the NA 
loop ring R = Z;gL7(3)} be the NA subset semiring. 


Associated with R we have only finite number of subrings 
some of them are associative and commutative. 


So these set ideal subset semiring topological spaces are 
still non associative and non commutative even if the subrings 
are commutative and associative. 


Example 3.76: Let 

S = {Collection of all subsets from the loop ring R = Zj9L9(8)} 
be the NA subset semiring. R has only 19 subrings so 
associated with them we have 19 x 6 special subset set ideal 
topological semiring spaces. 


Example 3.77: Let 
S = {Collection of all subsets from the NA ring R = CL,;(7)} be 
the NA subset semiring. 


R has infinite number of subrings so associated with these 
subrings we have infinite number of set ideal subset NA 
semiring topological spaces defined over these subrings of R. 
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Now we proceed onto discuss about set ideal S special 
subset NA semiring topological spaces over subsemirings of a 
NA semiring. 


Example 3.78: Let S = {Collection of all subsets from the NA 
semiring P = LG where 


L= 


and G = {Zs, *, (5, 10)}} be the NA subset semiring. 
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P has only finite number of NA subsemirings; so associated 
with them we have finite number of set special subset ideal NA 
semiring topological spaces over the subsemirings of P. 


Example 3.79: Let S = {Collection of all subsets from the NA 
semiring P = (Z” U {0})G where G = {Zp7, *, (3, 0}! be the NA 
subset semiring. 


P has infinite number of NA subset subsemiring; so 
associated with each subsemiring of P we have an infinite 
number of subset set ideal non associative semiring topological 
spaces over the subsemirings. 


Example 3.80: Let S = {Collection of all subsets from the 
subset NA semiring P = {((Q’ UI U  {0})G where G = {C(Z\s), 
*, (5, 10i¢)}} be the NA subset semiring. 


P has infinite number of subset NA subsemirings. 


Hence associated with each of the subsemirings we have 
infinite number of set subset NA semiring topological spaces 
over the subsemirings of P. 


Example 3.81: Let S = {Collection of all subsets from the 
subset NA semiring P = LG where G = {((Z26 U I), *, (31, 101)} 
and L is the lattice which is as follows: 
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be the NA subset semiring of finite order. 
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P has only finite number of NA subsemirings. Associated 
with each one of them we get a finite number of set ideal subset 
non associative semiring topological spaces over the 
subsemirings of P. 


Example 3.82: Let S = {Collection of all subsets from the 
subset NA semiring P = LL27(11) where L = 


be the NA subset semiring. 


P has only finite number of subsemirings so associated with 
them we have a finite number of special subset set ideal NA 
semiring topological spaces over the subsemirings of P. 


Example 3.83: Let S = {Collection of all subsets from the 
subset NA semiring P = {((R° UI U {0}) L4o(9)}} be the NA 
subset semiring of infinite order. 


P has infinite number of subsemirings. 


Associated with each of the subsemirings of P we can have 
a collection of set ideal subset semiring topological spaces of S. 
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Example 3.84: Let S = {Collection of all subsets from the 
subset NA semiring P = {((Q’ UIU {0})G, where G= ((Zj2 U 
I), *, (61, 101)}} be the NA subset semiring. 


P has infinite number of subset set ideal NA semiring 
topological spaces over the subsemirings of P. 


Example 3.85: Let S = {Collection of all subsets from the 
subset NA semiring P = {L(G; x G2) where G; = {C(Zjo), *, (5, 
5ip)} and Gy = {Zjs, *, (5, 10)}. L is a lattice which is as 
follows: 


be the NA subset semiring of finite order. 


P has only finite number of subsemirings. Thus S has only a 
finite number of subset set ideal NA semiring topological 
spaces defined over subsemirings of P. 


160 | Subset Non Associative Topological Spaces 


If the groupoid or the loop using which the NA semirings 
are constructed happens to satisfy any special identity like Bol 
or Moufang or alternative or so on then the NA subset semiring 
will be a S-Bol subset NA semiring (S-Moufang subset NA 
semiring and so on). 


Thus the subset set ideal semiring topological spaces would 
be S-set ideal subset Moufang (Bol or alternative) semiring 
topological spaces over the subsemiring. 


Example 3.86: Let S = {Collection of all subsets from the NA 
semiring P = {( Z’ U {0}) Ly9(2)}} be the NA subset semiring. 
This P has infinite number of subsemirings. 


P is a right alternative loop so S is a S-NA right alternative 
subset semiring. All the spaces ,T,, ,T) and ,T., Pi 
subsemirings of P are S-NA right alternative subset set ideal 
topological spaces of S over P;. 


Example 3.87: Let S = {Collection of all subsets from the NA 
semiring LL45(44) where L is as follows: 


ay a3 
a6 a4 
a7 
ag 
ag 
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Non Associative Subset Topological Spaces... | 161 


be the NA subset semiring and L4;(44) is a left alternative loop 
so S isa S-NA subset left alternative semiring. 


All set ideal subset NA semiring topological spaces over 
subsemirings of LL4;(44) are S-left alternative topological 
spaces. 


Example 3.88: Let S = {Collection of all subsets from the NA 
semiring P = (Z” UI U_ {0})G where G = {Z), (3, 4), *}} be 
the NA subset semiring. 


G is a Smarandache strong Bol groupoid so S is a 
Smarandache strong Bol NA subset semiring, hence all subset 
set ideal NA _ semiring topological spaces over subset 
subsemiring of P are Smarandache strong Bol topological 
spaces. 


Example 3.89: Let S = {Collection of all subsets from the NA 
semiring LG where G = {Zg, *, (2, 3)} and L= 


1 

ay a2 
a3 
a4 
a5 

a6 a7 
ag 
Ag 
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be the NA subset semiring. G is a Smarandache Bol groupoid 
and is not a Smarandache strong Bol groupoid. Hence S is just 
a S-NA subset Bol groupoid semiring so all the set ideal subset 
semiring topological spaces of S over the subsemirings of LG 
are S-Bol set ideal subset semiring topological spaces over 
subsemirings of LG. 


In view of this we have the following theorem. 


THEOREM 3.7: Let S = {Collection of all subsets from a NA 
semiring P} be the NA subset semiring. If pT,, »T) and 


pl,are all S-strong set ideal subset semiring Bol topological 


spaces over P; C P then all the three spaces are S-set ideal 
subset semiring Bol topological spaces over P; < P. However 
the converse is not true. 


The proof follows from definition and examples 3.88 and 
3.89. 


Example 3.90: Let S = {Collection of all subsets form the NA 
semiring ((Q* UIU {0}))G = P where G = {Z), *, (3, 9)}} be 
the NA subset semiring. 


G is a S-Moufang groupoid so S is a S-Moufang NA 
semiring. The topological spaces , T,, T’, and P TS are all S- 
set ideal subset NA semiring Moufang topological spaces of S 
over the subsemiring P; of P. 


Example 3.91: Let S = {Collection of all subsets from the NA 
semiring (Q” U {0})G where G = {Zio, *, (5, 6)}} be the NA 
subset semiring. G is a S-strong Moufang groupoid so S is a S- 
strong Moufang NA subset semiring. 


Thus ,T,, »TJ and , 7) are all S-subset set ideal NA 


semiring strong Moufang topological spaces of S over the 
subsemiring P; of P. 
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Here also the theorem holds good if the Bol groupoid is 
replaced by Moufang groupoid. 


Example 3.92: Let S = {Collection of all subsets of the NA 
semiring P = LG where G = {Zp4, *, (11, 11)} be the NA subset 
semiring. 


Since G is a P-groupoid. S is a S-subset NA P-semiring. 


Further ,T,, » TU and , 7) are all S-subset set ideal P- 


topological semiring spaces of S over P;, P; the subsemiring of 
P. Here L is the Crp ; chain lattice. 


Example 3.93: Let S = {Collection of all subsets from the NA 
semiring P = LG where G = {Zpo, *, (5, 0)}} and L= 


a) a2 
a3 
a4 % 
ag a7 
a10 
ai2 ai 
0 


be the NA subset semiring. G is a P-groupoid. 


So S is a NA P-subset semiring. ,T,, » Ti and ,T> are 


all S- NA subset set ideal P-topological semiring spaces of S 
over the subsemiring P; of P. 


Bi 
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Example 3.94: Let S = {Collection of all subsets from the NA 
semiring P = LG where G = {Z)), *, (9, 0)} and L= 


be the NA subset semiring. 


G is an alternative groupoid, so S is a S-subset Non 
associative alternative semiring. , T,, » 1, and , T% are all S- 


s? BU 
subset set ideal NA alternative semiring topological spaces of S 
over the subsemiring P; of P. 


Thus we have seen only in case of set ideal subset NA 
topological semiring spaces; we can define the notion of a 
special identity being satisfied by some elements of those spaces 
which form the algebraic structure using which the NA subset 
semiring was built. 


Now we proceed onto describe strong set ideal subset NA 
semiring topological spaces over subset subsemirings of S. 


Let S = {Collection of all subsets of a NA ring (or a NA 
semiring)} be the subset semiring. P be a subset subsemiring of 
S. M = {Collection of all subset set ideals of S over the subset 
subsemiring P of S}. 
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We call such subset set ideals over subset subsemirings as 
strong subset set ideals over a subset subsemiring P;. 


The subset set strong ideal NA semiring topological spaces 
over the subset subsemiring will be denoted by ,T,, »TL, 


+ x x 
p TA» plus eT, and »T,. 


Clearly the three topological subset strong ideal spaces , T,, 
pl, and ,T* are non associative and non commutative at 


times when S is non commutative. 


The advantage of defining these systems of topological 
spaces is we can have several such spaces which solely depends 
on the subset subsemirings over which they are defined. 


We will illustrate this situation by some examples. 


Example 3.95: Let 
S = {Collection of all subsets from the NA loop ring Z5L7(3)} 
be the NA subset semiring. 


We have P; = {Collection of all subsets of the subloopring 
ZsB, where B; = {e, 1} C L7(3) = fe, 1, 2, 3, 4, 5, 6, 7$} CS is 
a subset subsemiring of S. 


Now we take M = {Collection of all subset strong set ideals 
of S over the subset subsemirings P, of S}. 
M Mo» p 
special subset set strong ideal topological NA semiring spaces 
of S over the subset subsemiring P;, of S. 


“ x x : 
»M,. » M,, »M¢, »M, and ,M, are the six 


We have atleast seven such spaces by varying P; and B; 
where P; = {Collection of all subsets of the subring Z;B; where 
B= {e, i}},i € {1, 2, 3, 4, 5, 6, 7}}. 


Hence the claim. 
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Example 3.96: Let S = {Collection of all subsets from the 
groupoid ring ZG where G = {Zp, *, (2, 0}} be the non 
associative subset semiring. 


Now S has several subset subsemirings P; c S. Using them 
we can have subset strong set ideal NA semiring topological 
spaces of S over the subset subsemirings P; of S. 


Example 3.97: Let S = {Collection of all subsets from the 
groupoid ring ZG where G = {Z)s, *, (20, 5)}} be the NA subset 
semiring. 


S has infinite number of subset semirings hence associated 
with S we have infinite number of subset special strong set ideal 
NA semiring topological spaces defined over the subset 
subsemirings of S. 


Example 3.98: Let 

S = {Collection of all subsets from the loop ring QL»;(4)} be the 
subset NA semiring. S has infinite number of subset NA 
subsemirings. 


So associated with each of these subset NA subsemirings 
we have infinite number of subset strong special set ideal NA 
semiring topological spaces defined over the subset 
subsemirings of S. 


Example 3.99: Let S = {Collection of all subsets from the NA 
groupoid semiring (Z” UI U {0})G where G = {Zp1, *, (7, 0)}} 
be the NA subset semiring. 


S has infinite number of subset subsemirings. 
Thus associated with the subset subsemirings we have an 


infinite number of subset set ideal strong NA _ semiring 
topological spaces of S. 
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Example 3.100: Let S = {Collection of all subsets from the 
NA semiring (Q* U {0})G where G = {Zys, *, (14, 0)}} be the 
subset NA semiring. 

S has infinite number of subset subsemirings associated 
with these subset subsemirings we have infinite number of 
subset strong set ideal NA semiring topological spaces of S. 


Example 3.101: Let S = {Collection of all subsets from the NA 
semiring LG where L = 


a6 as 


ay a2 


and G = {Zj, *, (8, 0)}} be the NA subset semiring. 
S has only finite number of subset subsemirings hence 
associated with them we have only a finite number of strong set 


ideal subset NA semiring topological spaces. 


Example 3.102: Let S = {Collection of all subsets from the 
matrix non associative semiring 


A, Ag. Ay) Ay, Oy 


De sSea8 “osk> ties 
M=4|a, «ww a5 || aie (RU {0})G where 
416 x9 
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be the NA subset semiring of infinite order. 


S has infinite number of subset strong set ideal NA semiring 
topological spaces of infinite order associated with the infinite 
number of subset subsemirings. 


Example 3.103: Let S = {Collection of all subsets form the NA 
matrix ring = {(a), a, a3 a4 ... ajo) | ai € Zos L7(3); 1 <1 < 10}} 
be the NA subset semiring of finite order. 


So S has only finite number of subset subsemirings. 


Hence associated with these subset subsemirings we have 
only finite number of strong set ideal NA subset semiring 
topological space all of them are of finite cardinality. 


Example 3.104: Let S = {Collection of all subsets from the NA 
matrix semiring 


a, a, Ai 
a, a, .. a 
11 12 20 
M= a; € LG where L= 
Ayes Be eS Bay 
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G = {C(Zjs), *, (6, 9)} be the NA subset semiring of finite 
order. 


S has only finite number of subset subsemirings. 


Hence associated with them S has only finite number of 
subset set ideal strong NA semiring topological spaces. 


Example 3.105: Let S = {Collection of all subsets from the NA 
matrix semiring 
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M= 4a, || a; © (ZU {0}) x L1(3), 1 <i<9}} 


be the subset NA matrix semiring. 


S has infinite number of NA matrix subsemirings. 


Thus associated with these subset subsemirings we have 


infinite collection of strong subset set ideal NA semiring 
topological spaces of S. 


The following are left as open problems. 


(i) 


(il) 


(iii) 


(iv) 
(v) 


(vi) 


Does there exist a subset set ideal strong NA topological 
semiring space over a subset semiring which has no 
topological subspaces? 


Can an infinite topological set ideal strong NA semiring 
space over a subset subsemiring have a finite basis? 


Does there exist set ideal subset strong NA semiring 
topological space which has infinite basis; for all 
topological spaces of S? 


Can the trees associated with them be always identical? 


In case of finite topological spaces find trees such that 
none of them are identical? 


Can there be an associative topological space in case of 
T,, pT, and , 7, for P; a subset subsemiring of S? 


Ros? ROU 


Non Associative Subset Topological Spaces... | 171 


Thus we can build trees for these new non associative 
topological spaces which will certainly in due course of time 
find applications in data mining and other related fields. 


We suggest the following problems for this chapter. 
Problems 


1. Obtain some special features enjoyed by NA subset 
special topological semiring spaces of infinite semirings. 


2. Show the subset NA semiring topological spaces T,, T., 


and T. of infinite order and are free from subset 
topological zero divisors. 


3. Let S = {Collection of all subsets from the NA semiring 
(Z’ U {0})L,(3)} be the NA subset semiring. 


(i) Find all the six NA special subset semiring 
topological spaces. 
(ii) Prove T,, T) and T) are non associative and non 


commutative. 
(iii) Find atleast 3 subspaces of each of these spaces. 


4. Let S = {Collection of all subsets from the NA semiring 
(R’ U {0}) G where G = {Z,3, *, (20, 23)}} be the NA 
subset semiring. 

Study questions (1) and (iii) of problem 3 for this S. 

5. Let S = {Collection of all subsets from the NA semiring 
(Q UIU {0})G where G = {C(Zo), *, (6, 3ig)}} be the 
NA subset semiring. 


Study questions (i) and (iii) of problem 3 for this S. 


6. Let S = {Collection of all subsets from the NA semiring 
((Q” UT)) (L13(3) x Lis (8))} be the subset NA semiring. 
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Study questions (1) and (111) of problem 3 for this S. 


Let S = {Collection of all subsets from the NA semiring 
(RU {0} UT) Ly9(15)} be the NA subset semiring. 


(i) Prove S is commutative. 
(ii) | Study questions (i) and (iii) of problem 3 for this S. 


Let S = {Collection of all subsets from the NA semiring 
M = {(aj, a2, a3, a4, a5, as) | a3 € (Q” U {0} UT) Lp0(8), 1 < 
i < 6}} be the NA subset semiring. 

Study questions (1) and (111) of problem 3 for this S. 


Let S = {Collection of all subsets from the matrix NA 


os = a, a; a, + 
semiring M= 4] . . || ae (Z VY {0$) Li(8)}, 
5g An9 439 
1 <i<30} be the NA subset semiring. 


Study questions (i) and (iii) of problem 3 for this S. 


Let S = {Collection of all subsets from the NA matrix 
semiring 


a, a, a, 
ag ay ai, 
a. a, w. a 
is U6 21 + 
M= a, € (Z’x Q’ u {0}) x 
My diet ee 
Ax 39 35 


| 836 A370 we Ay | 


11. 


12. 
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(G, x Gp x G3); where G; = {Zy4, *, (10, 4)}, 
Gy = {C(Zio), *, (Sir, 5)} 
and G; = {C(Z; UD), *, (4ip, 2)}; 1 <i<42}} 
be the NA subset semiring. 
Study questions (i) and (iii) of problem 3 for this S. 


Let S = {Collection of all subsets from the matrix NA 
semiring 


Be) Aig occ Bag 
M= 4] a, aj. + Aggy | [Ai E (ZU {0}) (Lix(8) x 
As, Any 39 


L5(2) x La7(11))}, 1 <i < 30} be the NA subset semiring. 
Study questions (i) and (iii) of problem 3 for this S. 


Let S = {Collection of all subsets from the NA super 
matrix semiring 


a, € (ZU {0}) (L,(3) x 
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G, x Gp x L)(11))}, 1 <1 < 45} be the subset NA semiring. 


Study questions (i) and (iii) of problem 3 for this S. 


Let S = {Collection of all subsets from the NA matrix 
semiring 


ay € 


[Age | eee eit robe “ane + She! | ee ) egy 


(ZU £03) (Lo(8) x L13(12) x L17(16)), 1 <i < 643} be the 
NA subset semiring. 


(i) Prove S satisfies a S-special identity. 
(ii) | Study questions (i) and (iii) of problem 3 for this S. 


Characterize those NA subset semirings that satisfy S left 
alternative identity. 


Characterize those NA subset semirings that satisfy the S- 
right alternative identity. 


Does there exist an infinite NA subset semiring that 
satisfies S-Bruck identity? 


Does there exist an infinite NA subset semiring that 
satisfies S-Bol identity? 


Does there exist an infinite NA subset semiring that 
satisfies S-Moufang identity? 


19. 


20. 


21. 


22. 
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Let S = {Collection of all subsets from the NA semiring 


M= {s ax 
i=0 


semiring. 


a; € (Z’ U {0}) Lo3(8)}} be the NA subset 


Study questions (1) and (11) of problem 3 for this S. 

Let S = {Collection of all subsets from the NA semiring 

M= 3 a,x’ 
i=0 


(3, 0)}and Gy = {C(Zi2), *, (10, 2)}}} be the NA subset 
semiring. 


a € (Q’ U {0} UD G x Gy; G, = {Zo, *, 


Study questions (1) and (111) of problem 3 for this S. 


Does there exist a S-subset NA strongly non commutative 
semiring? 


Let S = {Collection of all subsets from the NA semiring 
B =LG where G = {Zy9, *, (10, 0)} and L= 


1 
a) a2 
a3 
a4 
as 
a6 a7 
ag 
ajo! ao 
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23. 


24. 


25. 


be the subset NA semiring. 


(i) Find o(S). 

Gi). - Find Ts Tg Ty. U.4- 1, and Te 

(iii) Prove T,, T”, and T* are both non associative and 
non commutative. 

(iv) Prove T,, T§ and T* contain subset topological 
zero divisors. 

(v) Prove all the six spaces contain topological subset 
idempotents. 

(vi) Find atleast three subset NA topological subspaces 
for all the 6 topological spaces. 


Let S = {Collection of all subsets from the NA loop 
semiring LL;(8)} be the NA subset semiring where L is a 
Boolean algebra of order 2°. 


(i) | Study questions (i) to (vi) of problem 22 for this S. 


(ii) Prove all the six topological spaces are 
commutative. 


Let S = {Collection of all subsets from the NA loop 
semiring LL»;(8)} be the NA subset semiring. 


Study questions (1) to (vi) of problem 22 for this S. 


Let S = {Collection of all subsets from the NA semiring 
L(G, x Gy) with L = 


26. 
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and G; = {(Z49 U I), *, (20, 201)} and G = {C(Z)2), *, (6, 
3)} be the NA subset semiring. 


Study questions (1) to (vi) of problem 22 for this S. 
Let S = {Collection of all subsets from the NA subset 


semiring (L; x L2) L23\(2)} be the NA subset semiring; 
with 
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Study questions (i) to (vi) of problem 22 for this S. 


27. Let S = {Collection of all subsets from the NA semiring 
M = {(a a a3) | a; e LG with L= 
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and G = {C(Zp4), *, (12, 12i¢)}} be the subset NA 
semiring. 


Study questions (1) to (vi) of problem 22 for this S. 


28. Let S = {Collection of all subsets from matrix groupoid 
lattice 


M= 4] a, | | a € (L7(3) x C) with L= 
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29. 


and G = {C(Z,), *, ((0, 4i¢)}} be the NA subset semiring. 
Study questions (i) to (vi) of problem 22 for this S. 
Can S have subset zero divisors? 


Let S = {Collection of all subsets from the NA matrix 
semiring 


1 a, a; a, 
as a a, ag : 
M= a; € LL20(2); 1 <i< 16}} 
ay A49 ay, a> 
a3 ayy aj 5 AY6 


be the NA subset semiring. 
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(i) | Study questions (i) to (vi) of problem 22 for this S. 

(ii) Prove S has subset zero divisors. 

(iii) Prove all the subset topological spaces satisfy a S- 
special identity. 


30. Let S = {Collection of all subsets from the non associative 
semiring L (G, x Gy) with L = 


and G, = {(C(Zi2), ms (4, 4ir)} and G» = {(Zy2 U I), * (41, 
4)}} be the NA subset semiring. 


Study questions (1) to (vi) of problem 22 for this S. 


31. Let S = {Collection of all subsets from the NA semiring 


a a, a, a, 
a; ae a, ag ° 

M=3| 2 2. . |} a € LL (2), 1 si < 64}} 
a6) a6 463 64 


be the NA-subset semiring. 


(i) | Study questions (i) to (vi) of problem 22 for this S. 
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(ii) | Prove the topological spaces T,, T’, and T* are S- 
NA subsemiring right alternative topological 
spaces. 

(iii) Find the trees associated with these topological 
spaces. 


32. Let S = {Collection of all subsets from the NA semiring 
LG where G = {Zp, *, (4, 0)} and L is a lattice 


be the NA subset semiring. 


(1) | Study questions (i) to (vi) of problem 22 for this S. 


33. 
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(ii) | Prove the topological spaces T,, T, and T¥* are all 


S-alternative subset NA semiring topological spaces 
of S. 


Let S = {Collection of all subsets from the NA semiring 
M=3| a; | {ai € LL29(28); 1 <i < 19}} be the NA subset 


semiring where L = 
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34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


(1) | Study questions (i) to (vi) of problem 22 for this S. 
(ii) Does the topological spaces T",, T> and T, satisfy 
any of the special identities? 


Let S; = {Collection of all subsets from the NA semiring 
LG where G = {Zpo, *, (11, 11)} and L is as in problem 
33} be the subset NA semiring. 


(1) | Study questions (i) to (vi) of problem 22 for this S. 
(ii) Compare S in 33 with S, in 34. 


Obtain some special features associated with set ideal 
subset NA semiring topological spaces defined over 
subrings of a ring. 


Study problem 35 when the subrings are replaced by 
subsemirings of a semiring , T’, pT, and , T;. 


Can these spaces satisfy Bruck identity? (P; a subring of a 
ring or a subsemiring of a semiring over which S is built). 


Can these set ideal subset NA semiring topological spaces 
T:, T° and T, satisfy left alternative identity and not 


a? 


right alternative identity? 


Give an example of a NA subset semiring S of infinite 
order which satisfies Smarandache strong Bruck identity. 


Give an example of a NA subset semiring S of infinite 
order which satisfies S-strong Moufang identity. 


Give an example of a subset NA semiring S of finite order 
which satisfies the Bol identity. 


Is it ever possible to have a subset NA semiring which 
satisfies more than one special identity? 


43. 


44, 


45. 


46. 


47. 


48. 
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Prove these exists subset NA semirings which satisfies 
alternative identity and is also a P-subset NA semiring. 


Let S = {Collection of all subsets from the NA ring 
R= Z)sL)\(3)} be the NA subset semiring. 


(i) Find all the subrings of R. 

(ii) Find how many subset set ideal NA semiring 
topological spaces of S over the subrings of R be 
constructed? 

(iii) Find the order of the smallest space and the order of 
the largest space in question (11). 

(iv) Does these spaces satisfy any special identity? 

(v) Compare the subspaces of T,, T= and T* with 


these space in (ii). 
Let S = {Collection of all subsets from the NA ring R = 
Zag G where G ={Z3o, *, (6, 0)}} be the subset NA 
semiring. 
Study questions (1) to (v) of problem 44 for this S. 
Let S = {Collection of all subsets from the NA ring R = 
Z47(G, x Gy) where G; = {Zjo, *, (0, 5)} and Go = {Ze, (0, 
3), *)} be the NA subset semiring. 
Study questions (1) to (v) of problem 44 for this S. 


Let S = {Collection of all subsets from the NA ring (Zy9 x 
Z31)G where G = {Zy, *, (10, 10)}$ be the subset NA 
semiring. 


Study questions (1) to (v) of problem 44 for this S. 


Let S = {Collection of all subsets from the NA ring RG 
where G = {Zs0, *, (25,0)} } be the NA subset semiring. 


(i) | Study questions (i) to (v) of problem 44 for this S. 
(ii) Show RG has infinite number of subrings. 
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49. 


50. 


51. 


52. 


53. 


54. 


Let S = {Collection of all subsets from the NA ring 
R = Z45 L45(44)} be the subset NA semiring. 


(i) | Study questions (i) to (v) of problem 44 for this S. 
(ii) IsSaS-left alternative subset NA semiring? 


Let S = {Collection of all subsets from the NA ring Z)3 
L,3(12)} be the subset NA semiring. 


Study questions (1) to (v) of problem 44 for this S. 

Let S = {Collection of all subsets from the NA ring R = 
Zis (G x Lys5(8)) where G = {Zjs, *, (10, 0)}} be the NA 
subset semiring. 


Study questions (i) to (v) of problem 44 for this S. 


Let S = {Collection of all subsets from the NA semiring 
P =(Z" U {03)L7(8)} be the subset NA semiring. 


(i) Show P has infinite number of subsemirings. 
(11) Find set ideal subset NA topological semiring 


spaces over these subsemirings of P. 


(111) Does S satisfy any special identity? 
(iv) Find subspaces of the spaces in (ii). 


Let S = {Collection of all subsets from the NA semiring 
P=(Q* UI U{0})L29(28)} be the NA subset semiring. 


Study questions (1) to (iv) of problem 52 for this S. 
Let S = {Collection of all subsets from the NA semiring 
P =(R’ U {03)G where G = {Zy, *, (5, 0)}} be the NA 


subset semiring. 


Study questions (i) to (iv) of problem 52 for this S. 


55. 


56. 


57. 


58. 


59. 


60. 
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Let S = {Collection of all subsets from the NA semiring 
P = (Q’ U {03) (G; x Gy) where G; = {Z4o, *, (10, 10)} 
and G2 = {Zss, *, (11, 0)}} be the NA subset semiring. 


Study questions (1) to (iv) of problem 52 for this S. 

Let S = {Collection of all subsets from the NA semiring 
P =(R° U {03) (Ly3(22) x L35(34))} be the NA subset 
semiring. 

Study questions (1) to (iv) of problem 52 for this S. 

Let S; = {Collection of all subsets from the NA semiring 
P = (R’° uU {03) (L23(2) x L35(2))} be the NA subset 
semiring. 

Study questions (1) to (iv) of problem 52 for this S. 
Compare S of problem 56 with S, of problem 57. 

Let S = {Collection of all subsets from the NA semiring 
P = (QU {0}) (Gi x Gp) where G; = {Zi6, *, (4, 0)} and 
G> = {Zi6, *, (0, 4)}} be the NA subset semiring of P. 
Study questions (1) to (iv) of problem 52 for this S. 

Let S = {Collection of all subsets from the NA semiring 
P= (Z UTU {0}) (G, x G x G3) where G, = {Za, ~ 
(12, 0)}, Go = {Zaa, *, (0, 24), and G3 = {Z4, *, (12, 12)}} 
be the NA subset semiring. 

Study questions (i) to (iv) of problem 52 for this S. 

Let S = {Collection of all subsets from the NA semiring 
P=(Z UILU {03) (RU {0}) (G, x La7(8))} be the NA 


subset semiring. 


Study questions (i) to (iv) of problem 52 for this S. 
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61. 


62. 


63. 


Let S = {Collection of all subsets from the NA semiring 
LG where L = 


G = {C(Zp1), *, (7, 14)}} be the subset NA semiring. 


(i) | Study questions (i) to (iv) of problem 52 for this S. 
(ii) Find o(S). 


Let S = {Collection of all subsets from the NA semiring 
((R* U I) U {0}) (G xL27(26)) where G; = {Za7, *, (26, 
1)}} be the subset NA semiring. 


Study questions (1) to (iv) of problem 52 for this S. 


Let S= {Collection of all subsets from the NA semiring 
LG where L is a Boolean algebra of order 256 and 
G = {Zio, *, (5, 0)} be the groupoid} be the NA subset 
semiring. 


64. 


65. 


66. 


67. 
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Study questions (1) to (iv) of problem 52 for this S. 


Let S = {Collection of all subsets from the NA ring ZG 
where G = {Zi6, *, (4, 12)}} be the subset NA semiring. 


Study questions (1) to (iv) of problem 52 for this S. 


Let S = {Collection of all subsets from the NA matrix 


[a,,b,] — [a,,b,] 


[3,b3] ae a, bi € (QU {I}) 


semiring M = 


[a,3.b,5] [a,4,b,4] 


L27(2), 1 <i < 14}} be the subset NA semiring. 
Study questions (i) to (iv) of problem 52 for this S. 


Let S = {Collection of all subsets from the NA matrix 
semiring M = {([aj, bi], [a2, bz], [as, bs], ..., [aro, biol) | ai, 
b; € Zs5L17(3); 1 <i < 10}} be the NA subset semiring. 


(i) | Study questions (i) to (iv) of problem 52 for this S. 

(ii) Find o(S). 

(iii) Find the order of all special subset set ideal strong 
NA semiring topological spaces over subset 
subsemirings of S. 


Let S = {Collection of all subsets from the matrix NA 
semiring M = {(a; a a3 | a4 | as ae a7 | Ag ag | ayo) | ai E G 
where G = {Zio, *, (3, 7)}, 1 <1 < 10}} be the subset NA 
semiring. 

S has infinite number of subset subsemiring; so associated 
with each of the subset subsemiring we have an infinite 
number of strong special subset set ideal NA semiring 
topological subspaces over subset subsemirings; prove. 
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68. 


69. 


70. 


71. 


72. 


73. 


74. 


Obtain some special features enjoyed by the subset strong 
set ideal topological semiring spaces of S. 


Let S = {Collection of all subsets from the groupoid ring 
ZioG where G = {Zi, *, (5, 2)}} be the subset NA 
semiring. 


(i) Find o(S). 

(11) How many subset subsemiring does S contain? 

(iii) Find the total number of subset set ideal strong NA 
topological spaces of S over the subset 
subsemirings of S. 

(iv) Find the order of these spaces. 


Let S = {Collection of all subsets from the loop ring 
ZoLo(2)} be the subset NA semiring. 


Study questions (i) to (iv) of problem 69 for this S. 


Let S = {Collection of all subsets from the loop ring 
Z11L1,(3)} be the NA subset semiring. 


Study questions (1) to (iv) of problem 69 for this S. 

Let S = {Collection of all subsets from the groupoid ring 
Zi2G where G = {Zjo, *, (6, 4)}} be the NA subset 
semiring. 

Study questions (1) to (iv) of problem 69 for this S. 

Let S = {Collection of all subsets from the NA groupoid 
ring Z;oG where G = {C(Zs), *, (ip, 0)}} be the subset NA 
semiring. 


Study questions (1) to (iv) of problem 69 for this S. 


Let S = {Collection of all subsets from the loop semiring 
LL»7(11)} be the NA subset semiring where L = 
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Study questions (1) to (iv) of problem 69 for this S. 


75. Let S = {Collection of all subsets from the loop semiring 
LL}9(18) where L = 1 


413 a4 


0 
be the NA subset semiring. 
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Study questions (1) to (iv) of problem 69 for this S. 


76. Let S = {Collection of all subsets from the groupoid 
semiring LG where G = {Zj, *, (6, 0)} and L= 


Be the subset NA semiring. 
Study questions (1) to (iv) of problem 69 for this S. 


77. Let S = {Collection of all subsets from the matrix NA 


a 
ring M= * Ila, © ZsL+(3); 1 <i < 4}} be the subset 
a 


Non Associative Subset Topological Spaces... | 193 


NA semiring. 
Study questions (1) to (iv) of problem 69 for this S. 


78. Let S = {Collection of all subsets from the matrix NA 


semiring M = : a, € Z43L43(42); 1 <i < 15}} be 


the NA subset semiring. 
Study questions (1) to (iv) of problem 69 for this S. 


79. Let S = {Collection of all subsets from the matrix NA 


ring M= 
a3 a4 a5 A6 
1 <i< 16}} be the subset NA semiring. 


Study questions (1) to (iv) of problem 69 for this S. 


80. Let S = {Collection of all subsets from the matrix NA 


semiring 
a, a, a15 
aes oat GD 
M= a, € LL0(8); 1 <i < 60}} 
i: Bigg cons: Ags 
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where L = 


be the NA subset semiring. 
Study questions (i) to (iv) of problem 69 for this S. 


81. Let S = {Collection of all subsets from the matrix NA 


semiring M = a; € LL,(3); 
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1<1<28; andL= 


be the NA subset semiring. 
Study questions (i) to (iv) of problem 69 for this S. 


82. Let S = {Collection of all subsets of the NA interval 
matrix ring 


[a,,b,] 


[a,,b,] 


M= ai € Z5L29(15); l<i< 10}} be the 


[a9,b,o] 


subset NA semiring. 
Study questions (1) to (iv) of problem 69 for this S. 


83. Let S = {Collection of all subsets from the interval matrix 
NA semiring M= {([ai, bi], [ao, bo], ers [ai2, b,]) | ai, b; E 
LL5\(2); 1 <i < 12}} be the subset NA semiring where L 
is a chain lattice C,. 


(i) ‘Find o(S). 

(ii) | Find the number of subset subsemirings of S. 

(iii) Find all subset set ideal strong NA _ semiring 
topological spaces associated with subset 
subsemiring of S in (ii). 

(iv) Do these topological spaces have subspaces? 
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(v) Find atleast 3 subspaces of each of the topological 
spaces. 


84. Let S = {Collection of all subsets from the interval matrix 
of the NA interval matrix semiring 


M= a;, b; ¢ LG where 
[a,;,b,;] 


L= 


a6 a4 
a7 
ag 
ao 
ait a10 
0 


and G = {C(Z,), *, (3ip, 0)}, 1 < 1 < 15}} be the NA 
subset semiring. 


Study questions (1) to (v) of problem 83 for this S. 


85. Let S = {Collection of all subsets from the interval matrix 
NA semiring 


[a,,b,] | [a,,b,] — [a;,b,] 
M= : : : where ai, b; € 


[arg,b ¢] [89,69] [839.630] 
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LG where L = 


and G = {Zis, *, (5, 10)}} the subset interval matrix NA 
semiring. 


Study questions (i) to (v) of problem 83 for this S. 


86. Let S = {Collection of all subsets from the NA matrix 
interval semiring 


[a,,b,] [a,,b,] [a;,b,] 
M= 4|[a,,b,] [a,,b;] [a,,b,] || ai, bi € 
[a,,b,] [a,,b,] [a,,b,] 
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L(G x Lo(5)) where L = 1 
a) a2 
a3 
on ; 
ao a7 
0 


and G = {C(Z), *, (3, 0), 1 < i < 9}} be the subset 
interval NA semiring of finite order. 


Study questions (1) to (v) of problem 83 for this S. 


87. Let S = {Collection of all subsets from the NA matrix 
ring M= 


[a,,b, ] [a,,b,] 
[ay, bs] [ay42b,4] 


ai, b; € C(Z20) , L19(8); 1 <i < 14}} be the subset interval 
NA semiring of finite order. 


[a,,b,] [a,,bs}}[a,,b,] Las,bs] [a,b6] 


Study questions (1) to (v) of problem 83 for this S. 


88. Does there exists a NA subset semiring such that none of 
its set ideal strong subset topological spaces over 
subsemirings have subtopological spaces? 


89. 


90. 
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Does there exist any subset NA semiring which has no 
subset subsemiring? 


Let M = {Collection of all subsets from the NA semiring 
(L x L x L) (Lo(8) x Lo(2) x Lo(5) where L is a Boolean 
algebra of order 64} be the NA subset semiring. 

(i) Find o(S). 

(ii) | Find every subset NA subsemirings. 

(iii) Find all subset subsemirings which are non 


associative. 


(iv) Prove associated with S all subset strong set ideal 
NA topological semiring spaces are non associative. 


(v) Prove S has subset zero divisors. 
(vi) Prove S has subset idempotents. 


(vii) Prove the topological spaces have subspaces A, B 
such that A x B = {(0)}. 
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91. Let S = {Collection of all subsets from the NA semiring 
(Li x L2) (Li1(3) x G x Lo(5)) 


where L, = 
a) 


a4 


ag 


and G = {C((Zg U I), *, (Jiz, 4D}} be the NA subset 
semiring. 


Study questions (1) to (vii) of problem 90 for this S. 


10. 


11. 
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